Original Article JQUMS, Vol.17, No.2, 2013, pp.4-10

Comparing the effect of treatment with insulin alone versus insulin plus sulfonylurea
in type 2 diabetic patients

S. Hashemipour” S. Pourmohammad™ L. Ghanei” N. Esmailzadehha™ A. Javadi™™

*Assistant Professor of Endocrinology and Metabolism, Metabolic Diseases Research Center, Qazvin University of
Medical Sciences, Qazvin, Iran

**Resident of Internal Medicine, Metabolic Diseases Research Center, Qazvin University of Medical Sciences, Qazvin,
Iran

***General Practitioner, Metabolic Diseases Research Center, Qazvin University of Medical Sciences, Qazvin, Iran
****|nstructor of Biostatistics, Qazvin University of Medical Sciences, Qazvin, Iran

3 Abstract

Background: Insulin is administered for glycemic control in type 2 diabetic patients with
secondary failure to oral antidiabetic drugs. Achieving good glycemic control requires a long time
with relatively high insulin dose.

Objective: The aim of this study was to compare the effect of treatment with insulin alone versus
insulin plus sulfonylurea in type 2 diabetic patients.

Methods: In this randomized clinical trial, 45 patients with secondary failure to oral antidiabetic
drugs who referred to Bou-Ali hospital during 2009-2010, were randomly allocated into two groups
of insulin alone and insulin plus sulfonylurea. Fasting and postprandial blood sugar, insulin dose,
and weight gain were measured monthly up to 3 months. Data were analyzed by T-test and Chi-
square test.

Findings: At the end of the first and the third month of the treatment, mean fasting blood sugar was
146.3+21.1 mg/dl and 126.9+10.2 mg/dl in combination therapy group and was 166.1+28.7 mg/dI
and 144.5£20.9 mg/dl in insulin alone group, respectively (P=0.01 and P=0.001, respectively).
Mean postprandial blood sugar in combination group was lower than insulin alone group at the end
of the third month (P=0.009). The difference in mean insulin dose between 2 groups was
statistically significant at the end of the third month (P<0.001).

Conclusion: With regard to the results, combination therapy with insulin plus sulfonylurea versus
insulin alone would result in faster improvement of glycemic control and lower daily insulin dose.

Key words: Diabetes Mellitus Type 2, Insulin, Sulfonylurea

Corresponding Address: Saeede Pourmohammad, Metabolic Diseases Research Center, Bou-Ali Hospital, Bou-Ali
Ave., Qazvin University of Medical Sciences, Qazvin, Iran

Email: spourmohammad@qums.ac.ir

Tel: +98-281-3360084

Received: 15 May 2012

Accepted: 22 Dec 2012



0 Easy DR AT 5 5305 5 BV g 53 o) Yoslad coadin o cons 3 (S ke o8l cale doms

9] Jeigilgu 29Me 4y (gl 9 T gt L (3o )3 505U sy o

99 &9 ML plhlow 4
PSP T ool yslons] 1 5 " Y S 7 ama gy ogmas iS5 ¥ el Loges 5

o958 (S psle oS Splie slasjlow Clising S jo mudplio g 348 (glags Lo jbalisl
0938 (S pale oSl Splie glags o i S pe (S (clacsslon jliws s

D9 (Sbjy pole olSiily Splie (lacs )l Sliiod 3y (oges Sy

9P S pole oSl Sl ol 035 ale la gz 5 o0 #

93 (S ple oSl Sglio slaislony lioS 3e i (g (Floyd = (Bigel 350 i (o QLS (538 1 shuee odingh 03]
SYAY SYYS LAY il
Email: spourmohammad@qums.ac.ir
AVYVIY bl Gl VYV sl gl

c.AQSe‘*’

DS 1925 gl edimd e (oamilie Fuly (o 48 STy slag)ls 4 S 93 g5 Cubd 4 Mie (ilew (195 1B 1S Cur 140
sl gl (Y lise 9 (SYsb loj pibins gl b (93 133 canlio J 1S @ (b

i plodl 93 £g8 Cubd w Mine yljlow 50 i pdgmnl b oygl igilgm b olyen ol b 4loys )ul.) duolie yolite &y ddlllas 1B

oy slio sl e b log Glislon 4 oaiSamlie (ol (23 Jlon T0 (59 2 WA Jlo )3 (il alel)S ol sl pig 9 3190
55 238 S S5 e ] S b oy gl 5 435 (lgudl ologs 05,5 5 S5k b 4y o8 03 plol S (slagyl
J_J?U L.;U )5.\_7(.0 9 LSJ L.S)L"] &L&:uﬁ‘o)i l.: oaly 9 N oo ¥ U ailalo LSJLO) J.o‘?S 2 OJ9 u.u‘)Bl 9 wﬁb).} L)A.l?ml die )l a9 JAB
JREEV

5 2> 3 £S5 e WEIAENIY g WEINEVIY o5 s pows 5 Jgl olo (b 53 (S 5 ooy 09)5 )3 il (5 48 (S0l S8y
)I = u9_> A8 w.i:lm (P:'/"\ 9 P:'/'\ w).: t\.:) .)9.: )"'Jwa') Bel ‘n)fL;l.m \\‘\‘/ai\‘~/"\ 9 \;;/\iYA/V LQ(J L)‘JWI uLO).) ba)f Bel
Ol 3 sl (i s0lee MBI (P=+/+43) 351 508 e gl (o3 b dusilie 13 (S5 o> 09,5 53 pow ol Ol ) Alloro
(P<eleoN) 540 43 gxe 05,5 93 13 pows ol

O A8 Sy Sy g dgme el S gl (loyd b dumlie 13 09l Uuigilges b (lgus (oS 5 loyd dadibly 4 45 L 36 g Al

ol 508 sl 35 &lig) 55 3590 (gl Gliee 9 298

039) Jisilgms dgmdl 653 g5 il 1031908

tdoddo ¥

o s Gy Ml cls 4 bgsye (cloyue
2= jar pbd g A8y JpS ey SIS
S 55 ey 4,51 sy walgs el S 1) el
g g Sl eadls (Shes sbag)ls L (g
Lad_alao Y] u—l9 Dgus g0l ool d‘o)):.u«f )319
Odesl b loyd 5l yies (oS5 leyd & Wledly L

e . Al .
olbost 3 o3 38 U8 gy ol 1 hcsle

plod > SI9l g e 9 S e wae Jlo I (S0 ol

09> 38 S L ol o )lse oS bl 1l
o S5 b b a4 b )b L)
b 9y slod 4 Cgllae (Bun pp LB (anb
oolall 598 e SV b 050 S 50 Lowsdly S5 it
sloplisl cobs eje yo)lge sy oo sl & JSute
5 Sy S| Johune Cale 3 5 A8 o0 5550 1) Ao



Q‘)&&A})x@.ﬁ:lﬁW;J/...)JAJJ‘&ﬂye}%@&ﬁ‘)@dﬂ\\{bbjéfkwuﬁ 7

9 wergite 9 0yl gl (gl Ly ployy 0w
3 Oeygiie g gl L pleys ©o 1503 09,8
N zord sbasline ad glad opgl Juigdly g 285
Wi 8 oLyl an Ml 5l Wog )le adllas
2 St MO 5l Gl o8 G L oS ool
el 3 oS e VIO 5 (yepgiie sl yid o
Sr—ae by (ol 0yl Jsgdly—w (s—
2yl o2l o lgS 4l g i wleSis)sS
Jol 09,5 3 b sl 8930 5 (193 )Lid el guS
s ly /Y g IV i 4 pdgwdl 908 e p90 5
2 g e (gl pow 93 09,5 93,8 )3 D9 p)SobS
P S ploj Gde )3 0SS pld | S pgw
P35 e VY- 5l YL 1GE I LS (9 a8 &S (590
45 (Fr5-2> 9 NPH ool oy ¥ 59 jid s 3
Ododl dn a sl ¥V gy YV LAY s A8 o
5 o o A 4 (63ylgn 3 0b 46L3] abgy e NPH
095 38 51 VL yid g 3 p)S (e e 5l i 1S
5 8Ll a5l ¥ VS g 4 g0 132 5
P erSke Voo il ges lial g3 8 3)lge 5
o gl (e malalS 4y 9 et Jlon g
095 BB Glie phlan a3 bl (objw @90
Y1y Clys plSin g lxas §| oy el 53 cpne il
gD (a5 4558 o (s S0l A 5 o)
ol 3 5 B g 4B L Y &S ey 0l e
Doy yid wd 0 p,S Lo YV Y o da 6,50l
Y+ 5l 3L aS S0 )0 g dbgie NPH o usls ¥
abgrye NPH ay usly ¥ g i s )3 p )5 o
Fo il Gl 18 3l G e A8 a8 Sloj i e a8l
> Jolus) 35 1851 A3 51 5VL i g 53 p )5 e
Odowil dy 15 ls ¥ (o (6 S0l dged ¥ il diges ¥
95 3 oy ole S ad o bl gy ye Y5
b Sl Al Loy polis Cas hlew (yloyd
cs ol ede g (B3 g ilort 55 2
Ao ohlon 03 48 lie 4 bgrje CleMbl 0

Z=sl S Ly an cwlio ©jg0 4y 45
€95 5 (029 Jssdlgms) (o slag)l> alad cins o
s Gl o) e S ol bl g
053 48 gdhe 8 4 bcwsd (odgudl Gl
3 iy Il egMe 408 oo Jobo wiin dix Vgese
M sl gl b loys (sl Licano
03938 Ly adasly )3 00 plodl slaaddllas ST )
e 13U (g3 28 b ( Sy slag)ls 4 (g
(A_V).CA.MJ‘ oWl MLM ‘_,’.)LO)J L)»s)
ol 38l Laadlas oan )0 .Cuwl 039 gl 35 09,5
R 9 009 S Sy oleyd Coti0g)S 1 (i
L ol alllas 10 O il onis o sl (S5
Joigilow olyan 4 pdgusl b loyd 15l dunlio Can
59 &5 Cbs 4 e philan 3 LS dges] 9 09l

g 9 dlge %

S S o)lo_,f) l_) U».Jl_: u.’u)i)lf (J_"
5l 3920 oS 3l oy IRCT201204229536N;
Sip pode Lo jimgis o M cladlais dieS
5 sl VAR Loy g5 Sy pole olSeisls

90 £ Culd 4 Mice jlows YO dslllas dyg0 dnol>
909l Usodgw b oygl Josdlow slagyls b plop> cow
Lcobs so (Shhss slagyls 4 &5 2dgy (e st
V9390 0 Opeagiite oS (e Ve v) Jol e
W3l b (BLS gl (595 53 4 (yelS )5 e
Pk VYl Gl gLl (8 A8 Gl pas Jlne
S VIO I iy aljoSS (glSgen o i qwd
plos sl o Jleisl (2)lse 5 25 slal 0920 09,
W A3 S Aol culs) g a0l s e

29 & 5 xS D90l yleddp Do) 4 YO



v assy DR AT 5 5505 5 BV g 55 o) Yoslad coadin s 3 (S ke o8l cale doms

29,5 93 35 Ol )low (S pukie (ke A lio - Y Jgu

haw Jigdlow g gl | S gl | 098
s | T laes | (1Y) e
Tb< SYINEs FAAEVEITY 5] o
e
.J-a< YEIVEY/S vs/ata/y 03 A
(230550 2 p)S9kS)
by 4 Ml G
Jen< Wh/s Ns£a/a 1 4 S
(L)
Je8< YAt/ ArE-/4 s sen
(10 3) alyjoS5

obe Gk ey Jgl jgy 0 Ll (95 A8 (0L
O] sy (5> gme BWS] 09,5 93 43 pouw 9 Jo
pow 9 p9d olo (b ) Ao I (93 13 (WSLe
S Ol S g3 w8 (Sle gy I ine
Ol ()l ime MBS 09,5 93 )3 (loy> Jolye |l
e > S ool i pSilae OS] ol
352 sl sme 095 93,0 53 (lepd S (2 S
Y o)los Jgaz) (P<+/--Y)

Ol ylows 33 (6 yias ©as (Yo 5y g NPH 4 )g il
Gl 55 98 4 iy loj e 59y elly)
Ao 5 055 28 bl ladles Sl (g, bl )
loolaiwl b Laedly s e g oo ¥ (b 59 Ll
S spde 5 5 )bl slagygeil 9 PSSO ljdle

A S 5 3 4+ g s sine o 5 o

(asl *

WS Ggusl b lopy cod 09,5 lor VY
L olep s 09,5 jlan VY jl g (5 (103 YVIY)
O (403 YAIT) 585 VA o9l Jsgdlguo L ol yon (pdgun]
039 lee Jolid 09,5 93 (llony (sl puiite i35
HDBAC 5 (Jlw) cobd 4 Mol cse (S 0355 ayles
() osled Jgdor) cadls ) R0050 b (gl ime oglds

09,5 93 40 Bliseo Jolpo 40 axdllas dy90 (4L pkie Ao - Y Jouia

pooole bl | pgdole gLl | Jslele bl | sy Jol o) 09,5 e
VEY/0EY /A | AYAAEYZIY | \FENVEYAY yovxov/o s uJ}wl
L3l (98 8 (0o
SRV IY | \YSIYEVANY | VESREY/N | YYVREEYA | oysl Jisilgw 5 coud ’
(s 3 p S k)
oo v o) Aoy o sie s
VEYIEEEL/n | AVYEFED | VANFEFY | YAY/FE ¥A/Y s elged] s g A5 Solee
WEIENE | VFEALYD | VSEIYEYYY | YESIYRAY | oyl Juisilaw 5 culgu] Sl
o[ o[¥ N4 A 1 xe e (i owd 3 p )5 o)
WE/SEE A | VAYIOREE/A | VVAUSEVA | YVV/YROS/Y b5 (dgea]
1 5] U8 s 45 Sl
Pl 2 U o
VO YENY | ASOIVAYJE | \AVIVESAIS | YE-/oER-/5 | o)) Jisilgms 5 crdgnd i
(s 3 p S k)
/-4 A A A Gb xe o
VEEIOEYY/Y | WYNEYAY | VaY/FESAA | vav/atay LS (gl 09,5 pSin yss 1B il
WABEYE/Y | \00Ea0/Y | VEMREY. | YYAMORVYA | oyl Juisilaw 5 culgu] Sss
.Y <Y /-0 AT sl xe e (pd w3 p )5 o)
VARVAIY | YENEND | SASENEA | YVARYY s ]
lisy gl Olie (65ke
YIVENA | YEIFEA | YSEWY ALY oysl siloms 3 odgudl | ©
(+>1s)
Jees N Sees ey ol sime s




Oes 5 ) sodils Losw 5875/ 0550 s g 050 0 o sundl 9 g5 o gl b Olays 3T e i A

5 ol L oyl cod 0,5 j0 a8 Jbb jo caily
A5 ) g5 ol 5 20, ¥ i ol 03] gl
(P<</o1) 395 45 gize (gLl

(8 5 a9 Coy

g Lsl (95 08 pWSlee db Lis adllas o]
09,5 1 yas g gume NPH (ol plie (0L
duglie )3 055l Jeigdlgw b olyan (ydguil L loyy cod
3 Jsl sle 5Ll 53 a8 gl b lays 5 095 |
g1yl gine (gylol 55 51 glds cul g Sl pges olo

4S oS HDALC o, Kan 5 S35 adllas 5
» el gie Sl Wb S e S oloy
Olep & (295 Ko Fr > hlSen g S, adlas
NPH gl 5 4ilis) cepsiiio 0)gl Jostlow (o5 5
il do Vol 568 HDALC 5 )S o il ys ailuis
() San 5 domi b (35 yo dn acslllas 1 MV
5 ol onsS 5 oy s &S mg,S HDALC
RN OialS a0 pd +/AY 2505 09y 0y5) gt gus

9 e 3Y55) Odgasl i (Sle (o adllas )
L oleyd € 09,5 )3 (655 (5 slaole plod )3 puas
o 3,5 |y alin 3 035) il o0 4 (g
o ol ol g 50mb kS gl b gl
9 u9l_w‘ dslllas ) g )‘Ju_l;w d)—‘fu—’ dleoLo
aS 29,5 VY asin o el e 35 o) Ken
Olgdl 45 92 (29,5 5l YL i) oo Loyl gens]
B35, o > 03] Jigilges 9

U591 9% Oig oili8l 3)9e > Laadllas aos
059 oili8l ol aslllas 45 .l 039 glite (Sloyd
3 350k da gl b leyd ©od 09,5 )3 10
2 9= 0y9) Jigilow 5 gl L glops o098
o 09,5 55 53 033 Linlidl UKPDS 57 allas
o35 el oo 4 gl 5 435 (g b ol
Jls 3 48 LS 5 poll asdllas 15 Vsgy ailie

ras g o Y55 9 NPH floudl (5 (Sl
Sasime NI (635 g Jolye (olod 13 09)5 93 3
ool o NPH o il olie (P<e/e o V) oy olis
2 a8 gl b gloys ©odi 09,5 33 5l5 3590 )¥5
L gloyd codi0g)8 3 bl g (il & o) plej Jbo
olo 3l s NPH (pdgusil (e o)) Jgdlgw 5 (s
S Y65, gl e g 2y (1B Oliee 4 Ul
(Vojled Jgior) culsy (Jg35 o Jol ole

NPH (pdgaml (3500 (pSoloo dunslio -V Jgua

ul&uag;p)afa&,@m
olo by ole bk ole bl Jol 9 o0 i
9 4,
Py P9 Jd S '
vlokvy | YEIARD/S NVEA | MaRVA | L e
- ]
WAL | VS wves | vss | 2O
ogl Jigdlse | -
o
<ofey < /ey <fey -0 b z
S
YVEa/Y YO/0EV/A veinksla | ovEeR | L e
. i)
vlakea | VD Vo)) FIVEV 9 O i
ol Josilow |
o
<ofeoy <oy <oy Jf e zZ
S gine
VIAY/Y VIsEY/A iYLy VAR | L g
. ] _
F151Y/\ FIVEY/Y FI5EY/\ Y/t ’ "J‘w ,gJ
o3l Joisilg =
AR AR Jeed <ofeey g é
S
FIvEY/Y SIYEY/Y o/aty/¥ VALY | L g
/5 £+\/5 Y/aky/s Y/AS 90 > ﬁ«
039l Jgilgw k=
AR Jeed ¥ <ofee b é
S

L gleyd €095 )3 55 (5 pian Sde (10l
L gleyd s 09)5 b ()l gime gl oS (il
PYIAEVY 55 an) el o9l Jigilgms 5 (rdgus
(P=+l+¥ 55, ¥IVEY i
29 g S gl b ployd codi0g)8 5>
Oled €t 09)5 )3 g Mt ()15 (y93 W5 s
B a s e )85 S5 el Ussilgw 5 (g L
MU RRV P
Olg—esl L lep> 09,5 ()l 20> YV/A
039 oali8l S o kS FI0 I e ole ¥ 5l asy o




4 assy DR AT 5 5505 5 BV g 55 o) Yoslad coadin s 3 (S ke o8l cale doms

GLados JS jo QU g hlen €8)lte 5l dawgony
Dgden (19,48 (938 (S pole oSl S glie

1. Action to Control Cardiovascular Risk in
Diabetes Study Group, Gerstein HC, Miller
ME, et al. Effects of intensive glucose
lowering in type 2 diabetes. N Engl J Med
2008 Jun 12; 358 (24): 2545-59

2. Criqui MH. Epidemiology of diabetes. In:
Goldman L, Schafer A. Cecil medicine, 23th
ed. USA: Saunders; 2008. 302

3. Lund SS, Tarnow L, Frandsen M, et al.
Combining insulin with metformin or an
insulin secretagogue in non-obese patients
with type 2 diabetes: 12 month, randomised,
double blind trial. BMJ 2009 Nov 9; 339:
b4324

4. Yki-Jarvinen H. Combination therapies
with insulin in type 2 diabetes. Diabetes Care
2001 Apr; 24 (4): 758-67

5. Olsson PO, Lindstrom T. Combination-
therapy with bedtime nph insulin and
sulphonylureas gives similar glycemic control
but lower weight gain than insulin twice daily
in patients with type 2 diabetes. Diabetes
Metab 2002 Sep; 28 (4 Pt 1): 272-7

6. Marre M. Before oral agents fail: the case
for starting insulin early. Int J Obes Relat
Metab Disord 2002 Sep; 26 Suppl 3: S25-30
7. DeWitt DE, Hirsch IB. Outpatient insulin
therapy in type 1 and type 2 diabetes mellitus:
scientific review. JAMA 2003 May 7; 289
(17): 2254-64

8. Pisunyer FX. The effects of pharmacologic
agents for type 2 diabetes mellitus on body
weight. Postgrad Med 2008 Jul; 120 (2): 5-17
9. Wright A, Burden AC, Paisey RB, et al.
Sulphonylurea inadequancy efficacy of
addition of insulin over 6 years in patients

039 ol=3l gl Jsgilgw g ailms NPH (gl
e (gl L lopd ©o 09,5 & G (650

©) sl

09)5 10 &y Loy Gde uSke ddlllas oyl p
09,5 3 pomb gl Jwisdlow 9 il b plop cov
o 3 Slacdlln 4 39 e (gl b oy cos

St 09y 5 GEALS S 15 51390 S 5o
35 Eoly> oyl sy b olyed lgud] b yloyd
YV N TP S W BN ESIS1 IPC SV 1 [ SRPEte |
03,5 13 5 A5 il walgs UKPDS 57 adllas 5
duglde ) 055l igilgu b olyon Gyl L o)y cow
5 3L Ll S el gl b Gloy> o 09,5 L
Sl addlas 5 Magy I iz o)l s 5l cglis o)
09,5 3 g A5 Ll s el g98g oS
aulie )3 0yl Josilgw 9 dgusl (oS 5 oy o
el s Eolys 5l Sglis A5 ydgmd] 09,5 b
allas b 3 18l bl (SaS & jlo &S 5 A
(W).sy oaldls sl

JiS samo o Lis sl adllas gl ggemxe )
2S5 Ol @l iz gacels )5 s A8 iy
G 09,5 53 b (g GRIP FeS Jleinl g (g
Ay 5 4 I gy cdgusl g 09l Jogdlgw b ey
Al pSwlio 95 4B S Caa (oS 5 oley
ot ohlen ) S FpS Oloj 4 425 b pinen
JrS 48 3)l3e p3 Ay Hlad A (S ooy
2 Sl a il o)lse y3) Al jlai de g5 A8 g e
Oyl (9381 (g3 48 cuslie JyiS pas b olilew
b9y 09l Jeisdlew sola (Shes Sleyd o) 4o
L opgl dsstly (Sl a o (gpdcumlbie
A8l e gu]

185155 ol ¥
A Db gyl 090 4ol bl Jols dlis oy

ol (pgi8 (S pale o5 il 0 YFY ojleds



Q‘)&aﬁj)ﬁw:‘lﬁW}SD/...)JAJJ‘&ﬂyo}%ﬁ@jﬁ‘)@dﬂ\\gbbjsf%wuﬁ \K

with type 2 diabetes in the U.K. Prospective
Diabetes Study (UKPDS 57). Diabetes care
2002 Feb; 25 (2): 330-6

10. Furlong NJ, Hulme SA, O'Brien SV,
Hardy KJ. Comparison of repaglinide vs.
gliclazide in combination with bedtime NPH
insulin in patients with Type 2 diabetes
inadequately controlled with oral
hypoglycaemic agents. Diabet Med 2003
Nov; 20 (11): 935-41

11. Riddle MC, Rosenstock J, Gerich J,
Insulin Glargine 4002 Study Investigators.
The treat-to-target trial: randomized addition
of glargine or human NPH insulin to oral

therapy of type 2 diabetic patients. Diabetes
Care 2003 Nov; 26 (11): 3080-6

12. Fritsche A, Schweitzer MA, Haring HU,
4001 Study Group. Glimepiride combined
with  morning insulin glargine, bedtime
neutral protamine hagedorn insulin, or
bedtime insulin glargine in patients with type
2 diabetes. A randomized, controlled trial.
Ann Intern Med 2003 Jun 17; 138 (12): 952-9
13. Janke HU, Plewe G, Riddle MC, et al.
Comparison of basal insulin added to oral
agents versus twice-daily premixed insulin as
insulin therapy for type 2 diabetes. Diabetes
Care 2005 Feb; 28 (2): 254-9



	3.pdf
	4.pdf

