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Abstract

Background: Because premixed 70/30
insulin is a fixed dose medlication, dosing adjust-
ments are limited. Penfill and insulin syringe are
the insulin devices available at Warinchamrab
Hospital. These devices are used by different
techniques, which may result in a variation of
blood sugar control outcomes.

Objectives: To compare the percentage
of blood sugar control that achieve goal and
the costs associated with insulin administration
between the penfill users and the syringe users
of premixed 70/30 insulin in type 2 diabetic
patients.

Method: A retrospective study of data
taken from electronic medical records of type 2
diabetic patients who have been treated as
out-patients with penfill or syringe of premixed
70730 insulin. The number of enrolled patients

were 508 in the group of penfill users and 743
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in the group of syringe users. Both groups were
followed for 36 months from January 1, 2010 to
December 31, 2021. Compare the percentages
of hemoglobin Alc (HbA1c) and fasting blood
sugar (FBS) that achieved the treatment goal of
the penfill group and the syringe users group.
Factors associated blood sugar control, and
average costs per visit of medical and non-me-
dical supplies were also studied.

Results: Target achievement rates in
patients using penfill and syringe insulin were
67.3% and 42.8% (p-value < 0.001) for HbAIc,
and 52.6% and 49.9% (p-value = 0.008) for FBS,
respectively. The penfill group increased odds
of the achieved goal for HbA1c 2.39 times com-
pared with the syringe group (aOR = 2.39, 95%Cl
1.85-3.08, p-value < 0.001). Whereas the odds
of achieving the goal for FBS was not different.
Patients with diet control problem and those
who received oral glycemic drug had decreased
odds of the achieved HbAlc and FBS targets
when compared to patients who had no diet
control problem and did not receive an oral
glycemic drug, respectively. The average costs
of medical and non-medical supplies per visit
for the penfill and the syringe users groups were
186.00 and 241.80 baht, respectively.

Conclusion: Type 2 diabetic patients who
received premixed 70/30 insulin in the penfill
group had higher HbA1c target achievement rate
than the syringe users group. Cost of medication
and devices per visit were lower in the penfill

group compared to the syringe users group.

Keyword: penfill insulin; syringe insulin; type 2
diabetes; premixed 70/30 insulin
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A11150RAMNNSSNEIRarNsitensailasludamin 36 wWwau (3 V)

Penfill insulin (n = 508)
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Syringe/vial insulin (n = 743)

(ICD-10 = International Classification of Diseases Version 10, NPH = Neutral Protamine Hagedorn, RI = Regular Insulin)
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5. 929 BMI (Rlansu/iuns?) 0.002°
< 18.5 20 (3.9) 64 (8.6)
18.5-25.0 293 (57.7) 389 (52.4)
25.1 -30.0 151 (29.7) 198 (26.6)
30.1 - 40.0 42 (8.3) 90 (12.1)
> 40.0 2(0.4) 2(0.3)
6. ogdloinAdadoifuuimu 95D 581+ 12.8 55.7 £ 12.6 0.002"
(Min - Max) (18.0 - 93.0) (18.0 - 92.7)
7. szeghanveansiduumu @+SD) 54+39 6.1 +3.6 0.002°
(0.2 -12.0) (0.2 -12.0)
8. izazanwaamiL?uﬁuﬁﬁuﬁUQWﬂi’uLLiﬂﬁ 1.0+ 1.0 20+ 1.2 0.001°
Tasunsidadeduiuimanu @+SD) (0.1 - 3.0) (0.1 - 3.0)
9. 15A9Y 0.359°
laigl 62 (12.2) 104 (14.0)
1% (3 dusuwsn) 446 (87.8) 639 (86.0)
ANUAULATNGS 330 475
Tneimess 208 296
[SEELELE 194 307
10. yupdugauiilatunds (oin/u) 26.8 + 15.3 252 + 16.2 0.079"
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Uiy (Seuaz)

Hayanly nguiUaelden naugUqelden
e YL p-value
(n=1,251) JUnuuUnN JUnUULINRAYN
(n=508) (n=743)
1. vunedugduilldsu @in/u) 0.265°
0-10 50 (9.8) 86 (11.6)
11 -20 131 (25.8) 219 (29.5)
21 -30 139 (27.4) 212 (28.5)
31-40 98 (19.3) 118 (15.9)
41 - 50 43 (8.5) 50 (6.7)
> 50 47 (9.3) 58 (7.8)
12. grumnusindulsemuiildsy < 0.001°
Metformin 192 (37.8) 330 (44.4)
Sulfonylurea group 87 (17.1) 195 (26.2)
Pioglitazone 18 (3.5) 17 (2.3)
13. $1uau visit 1ade/d (ASa£SD) 6.4+ 1.4 58+ 09 0.003"
14. AMEn153nNW 0.001°
Useiuguainaiunt 388 (76.4) 650 (87.5)
\Onle/anemnss 51 (10.0) 53 (7.1)
Usznudeny 23 (4.5) 13 (1.7)
Bu 46 (9.1) 27 (3.6)

* @0# Pearson’s chi-squared test

* fhe 1 979 91dunnda 1 lsasiy

p-value = 0.026) szeznansduuImnuiiu
flenamuauszau FBS Tiegluinamiimunedu
0.94 wiloleusunguiiszezamaduuimiu
#oen31 (@OR 0.94, 95%Cl 0.91-0.97, p-value <
0.001) YumBugALTlFsuIInnGY 50 glimsetu &

lomamuauseau FBS Teglunasidmunedu
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® @0n independent t-test
BMI = body mass index

2.02 whdleifleudunguitld3udugdu 0-10 gllasio
U (@OR 2.02, 95%Cl 1.13-3.61, p-value = 0.018)
dwdadedu q nuhdagmnisiienusiudielunns
USungAnssunissulseniuemg n1silsnsiu wag
NsfgFulsEmuuIIuTIN Sudlenianiuay
sy FBS Treglunamiitmnetosninnguilsiny
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v ! | ag vy < a I
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50.10 UW/ASY Uag 172.20 UI9/A33 AUEAU Aa—

b i a o | ae v
uuyjaﬂqijmLaaﬂm@ﬂiﬁm@\iﬂa‘l]misﬁﬂqgﬂ uuun

naUSeuflsunadnsuaziuuvesnsldinnuazidudag

dwfudugdurlanan 70/30 Tugtheiuvuriiai 2

aetleuninguinldengluuududaen Ao 186.00
UI/A31 Az 241.80 UIM/AST MINAIRU (115199 5)

anuUsy

¥

= N I3 1 1% A o a
ﬂ']iﬂﬂ@']u&l‘ﬂﬂLLGUQIUWWUGU@HaVluqﬂJWULﬂiqg

q

6

al

ilesan deyaiianiinstufinlunvszidoudian-
ysefindvostitiae filudmvestayaialy n1sita-
98 81 HanTIINRIUURNS wasdyniainnsldy
griiduiinlunvnfoudidnnsednd? nsfien

=] 1% oA o a o
M1379N 2 {jiyﬂ/i']ﬂ']ﬂﬂ']{lsfjﬂ']LLagﬂ'gf]ui'gﬂimf’ﬂUﬂ']?UTU‘WQG]ﬂiﬁmﬂ'\liiUﬂigﬂﬁlu@qwqi

IUIWAANITA
Sosye ngudUaeglden  ngugUaelven
°' sUuuuthinm  sUsuududngn
(n=508) (n=743)

iavain 52 320

1. gymnannnslaen 39 230

1.1 anusiuilelunislden 16 139

- fthedneligndesmumeiia 8 53

- {tednenlignaesmuuuneiumeds 6 54

- gUheuatin/vnen 2 29

- fthevinnnuilunsuilasasYesiuoinslufiadsyas . ,

NNMsLYBugaY

1.2 {thefinenislafisUseasdainen 19 49
1.3 ftelalldsueninaslesu 2 16
1.4 gthesadasun1sinmuyseansuaannisiden 1 9
1.5 fthelssuilusunadigsninfiaaslés 0 7
1.6 flheldsuslsimnzautunmefifihoduusdy 0 5
1.7 ftheldsusilusuedisnninfinaslesu 1 3
1.8 fredadlasunisinanuniuuasnsdeainnislyen 0 2
2. Yymgtheldlvienusudielunisusunginssunissudsemnu 13 90

1113

e 1 519 91anulgvunnnd 1 wnnisal
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M13199 3 KaansnedtnlunisaruausEiuinaludenlvieglunasidmng

° Y v
JMUIUATY (5298)

(4 J 1 J 1
wnausidmang naugUagldengiuuu  ngudtaeldenguuuuy p-value®
1111 (n=508) Wudae (n=743)

HbAlc < 7%

$nnuedeiitinsnsa 882 1,688

$nnundeiitinsasaede/mud 0.58 0.76

Sruundsiieglunasitmane 593 (67.3) 772 (42.8) <0.001

FBS 70 — 130 mg/dL

$uniiifinisnsan 9,720 12,731

$nundiiinsmsaeds/mud 6.38 5.71

$rnundedoglunasitmeneg 5,108 (52.6) 6,356 (49.9) 0.008
°afif Pearson’s chi-squared test FBS = fasting blood sugar HbAlc = hemoglobin Alc

a v aa LY % ’o’ A v L LS
M990 4 {]%wmmmamwuamﬂ1imuqmmummaiumamimgiummsm{]’mma

HbAlc < 7% FBS 70 - 130 mg/dL
Uady Adjusted 95%Cl p-value* Adjusted 95%Cl p-value*
OR OR
1. mslgunndugdu 239  1.85-308  <0.001 078  0.60-100  0.052
2. INANE)S 087  0.68-111  0.267 133 1.03-1.69  0.026
3. sypziamaduuinu 089  086-092 <0.001 094  091-097  <0.001
4. Yy neAndugau (yin)
11 - 20 060  0.39-093  0.023 078  051-119  0.240
21 -30 079  050-122 0286 081  052-124 0323
31-40 064  0.39-103  0.068 108  068-171 0746
41 - 50 078  044-139  0.402 116  0.66-204 0615
1A 50 127 071-226 0416 202  1.13-361 0018
5. wutlgynannnaslaen 1.00  071-139 0991 060  042-083  0.003
6. wuigmanuswmiiolunislden 072  0.48-108  0.110 062  041-094  0.023
7. wulgmnistiausaudislunis 043  024-078  0.005 033  0.18-0.62  0.001
YSungAnssun1ssuusenIue g
8. filsA3u 071  049-102  0.060 036 023-049 <0.001
9. flenFuUsEnIuUIIIUTI 051  039-065 <0.001 045  035-058 <0.001
* Multiple logistic regression FBS = fasting blood sugar HbA1c = hemoglobin Alc
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DUYA

53 1,320,791.00 886,018.00
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\Ausonty 135.90 69.60
TSl

53 486,793.00 2,191,640.00

\desed 320.60 998.80

lnassiands 50.10 172.20
‘ﬁQWﬂJﬂ

3 1,807,584.00 3,077,658.00

\desed 1,190.40 1,402.50

\Ausonty 186.00 241.80

Alaglusreziign 36 Wew wuAIINSANYIBY 9
t:l'd a 7 12 A a gj o Vo

insAaaugUaglaitie 12 wieu dnvisduiugdae
Tunsfineniifunniignis 1,251 518 wiadungu
7l 508 318 wasnauiildidudaen 743 s78
Fau1nndinsAnwrneuntnddurugUielunis

' ﬂ’]ii’]ﬂﬂﬁu&laé’ﬂ/\lﬁ‘ﬂ/ﬂﬂ

Anwiies 32 — 350 518°°
AadnveInsAnut  Wudesarvessruiuadsiian
sysutmaludesia HbALC wag FBS Wwnast
Wiy Fadunadndnisedinfianunsasieay
wansAnulunhonuuazihlulszendldls e
WiguAUNITII8UNASNGSE8ENaNe  (surrogate
outcomes) MnNsAnEuiTenumdua HbAlc
vie FBS fAsuutadl®® Sntadumsneilugy
WUUAIUNNTILaNULRIAINASY (real-world situa-
tion) Tnevhmsnwlungudithewmiusiing 2 7

@sudugduviianan 70/30 Jadunquuszyinsdin

IngjrasUrsiuimnunlasudugiuvesdsmenuia
RTINS Feanansauseyndldnanis
AnwilagnssludUlenguidly  Bnvivenunsaussend
ldnan1sAnwlulsangruiaguyuvuialgfalss
o @& oo Y 2 a a
weruranalvvuaannduleuienslddudugiu
waglduinnBugdunIeamanenisAn Novopen®3
® | a [y 1 13

waz Novopen®s Wuifiieniu ag19lsinIuaInmig
7 4 MIn13 HbAlc Tusseziian 36 Wweu (3 V)
MinsinnugUly I1UIuATaNiinIgnsIa HbALc
wag/aw/d deundt 1 a3y FagUagiuvuaiste
$UN190579 HbAlc egetiasUas 1 ASI suLn9
NSANRIUAMNAINUINITVDINTENTIAGITUED
B | & Y a a = ‘:4' v
Joyaludiudauisoagiouniuanividmineld
WanuUSulsessuuuimslunisauagUaeuimvau
THlAsUN190999 HbALC AIUINAYITBINTENT
anssauguselUlusuimg
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wena Nl n1seTEinanIsAnEIRaenTs
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logistic  regression) ﬂﬁUﬂuﬁ’JLLﬂiﬁLﬁm‘ﬁammﬂ
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