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Efficacy and Safety of Sulfonylureas Treatment for Type 2 Diabetes Mellitus: A Bayesian Network
Meta-analysis

XU Xinni', JING Gaojing'", CHANG Ruixia®*, LU Yongbin', TENG Yongjun', YAO Jia' (1.The First Hospital of
Lanzhou University, Lanzhou 730000, China; 2.Huazhong University of Science and Technology, Wuhan 430074, China)

ABSTRACT: OBJECTIVE To evaluate the efficacy and safety of sulfonylureas for treating type 2 diabetes(T2DM).
METHODS Bayesian network meta-analysis was used to compare the effects of sulfonylureas on treatment for T2DM. The
effectiveness of sulfonylureas were assessed by changes of heamoglobinAlc(HbAlc) and fasting blood glucose(FBG) before and
after treatment, and safety were assessed by hypoglycemia events and adverse events. RESULTS A total of 50 RCTs involving
201 339 patients were included. According to the results of surface under the cumulative ranking(SUCRA), network
meta-analysis showed that metformin, glipizide and glibenclamide were better in reducing HbAlc compared with other
treatments, and the SUCRA were 94.3%, 83.9% and 49.6%, respectively. Compared with other treatments, glipizide, gliclazide
and glibenclamide had better effects in reducing FBG, and the SUCRA were 70.7%, 59.6% and 59.2%, respectively.
Glibenclamide and gliclazide did not increase the risk of hypoglycemia compared with the untreated group, and the OR(95%CI)
were 1.51(0.89-2.16, P>0.05) and 1.36(0.68-2.05, P>0.05), respectively. CONCLUSION Glipizide and glibenclamide are
more effective in the treatment of T2DM, but glipizide is more prone to adverse events, and its conclusions needs further study.
KEYWORDS: diabetes mellitus; sulfonylureas; efficacy; safety; network meta-analysis
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Tab. 1 Basic parameters of the included studies

e 2 wgent AU o PR B e
B HUH BRE/H BEERY TR
Mccluskey, et all K512 JiR/ AR 67 4 2004 25/15 5 60.2/50.8 7.2/4.6 )
Nitta, et al'® % 51 S JR /0t % 70 2013 22/25 4 67.3/68.8 NA )
Xu, et al'”! L2 IEN % TS 2010 232/333 3 55.1/56.8 NA Q)
Koyama, et al''"! 6 51 3 R/ 4% 51 2014 30/27 6 65.2/64.6 6/3 )
Tsumura, et al'!) B R 4 51 2 i 1995 229/230 6 60.0/60.0 NA D@
Yang, et al'? FPLATRIB AR AR 01 1509/1 687/13/538 30 47~67 NA @
B2

Staa, et al'"*! & B A IR /4% B 554 4 B L g8 1997 18 740/7 418/2 012 NA =20 NA @)
Derosa, et all'*! e 3 S IR /B AR B 4% 2003 62/62 12 54.0/56.0 NA Q)
Goldstein, et al!'! 1% 1) b g/ — FR XU 2003 123/121 13 55.7/55.1 6.8/6.5 O
Bautista, et al''® ¥ B S IR/ ARG IT 4L 2003 48/22 3.5 48.4/50.7 42/5.7 Q)
Tan, et al''”! 1% 371 S IR/ % 1) 2004 123/121 13 55.7/55.1 6.8/6.5 0]
Roberts, et all'*] B S MR/ AR 7 4 2005 82/77 6.5 56.5/56.4 7.9/8.7 ORE®
Mafauz, et all"”! e 5 A IR /B A% B 4% 2002 119/116 1.5 54.5/52.7 7.7/8.0 ®
Pan, et al®®"! e B A IR /4% 51 54 2006 20/21 6 66.0/63.0 NA 0]
Katakami, et al’®!! e B A TR /4% 5 2 R 2011 20/20 36 66.7/63.7 18.9/12.5 ©)
Stephens, et al'*?! & B AR it A 51 5% 2011 12/10 2 40~70 NA )
Clemens, et al'®! e B A JIR /4% 5 55 4 2015 4 374/4 374 3.25 75.7/75.7 10/10 ®
Kocarnik, et al**! 6 50 A R /4% F1 L 188/ — FR UK 2017 25226/27 100/89 111 60 67.4/68.9/62.9 NA @®
Amador, et al®*! 1 B A R/ — F U 2000 23/28 3 48.2/49.3 4.0/4.5 @®
Pfiitzner, et al?®) % 57 2 IR ke s 1) I 2005 84/89 6.5 63.0/62.2 6.9/7.4 O]
Chien, et al®” % 51 AR iR/ — R U 2007 17/17 63.0/59.0 8.6/6.4 Q)
Xiao, et al®"] & % bk /bt A% 1) 2015 36/34 53.6/54.2 3/3 0
Hong, et al’®”! 1% 1) b g/ — FR XU 2013 148/156 36 63.8/62.8 5.6/5.6 0]
Papa, et al’*") & B\ AR IR /35 4% B 45 2006 88/88 3 =65 NA 0
Hissa, et al®"! ¥ 555 45 /345 51 2% 2015 18/18 4 55.4/59.4 4.4/43 0P
Garber, et al®?! 1 B A R/ — F U 2009 151/164 55.3/54.7 0.25~10 @
Martin, et alt®”! T B A JIR /4% 51 S5 R 2003 269/251 12 64.9/62.2 =5/=5 0e)
Landgraf, et al®¥ % B A B i e 5 2 1999 100/94 3.5 63.0/61.0 10.0/10.0 O
Charpentier, et al® % 51| 4< I/ — F XU 2001 150/75 5 55.4/56.7 5.3/7.0 L@
Erem, et al®" 5 37 55— B OUAI /b A% 51 T 2014 19/19/19 12 55.0/52.2/52.5 NA Q)
Prato, et al*"! 6 B AR/ = F XU/ A 6 97 4L 2003 293/436/769 2 59.5/57.1/58.5  6.7/5.6/4.2 B0)
Holstein, et al®* L2 IEN % ZIES 2003 56/37 2 78.1/77.1 10.5/7.0 ®
Holstein, et al™*”! YN I ES 3 2001 38/38 48 83.5/83.5 6.0/16.0 ®
Fava, et all*"! He A IR/ 51 55 4% 2002 15/15 3 59.0/60.0 6.0/5.0 Q)
Ferrannini, et all*'! 51 SE IR/ LEH% 51T 2009 1393/1 396 13 57.5/57.5 5.8/5.7 )
Fischer, et al*?) M BUA IR/ AR T 40 2003 27/25 4 58.1/58.6 5.8/6.4 0P
Forst, et al™®)] % 37 2 IRkt s 1) I 2005 84/89 63.0/62.2 6.9/7.4 O]
Kodama, et al**! 4 51 S JIR /M 4% 21 R 2013 21/32 66.7/68.4 NA O
Nissen, et al'*’! 8 51 2 JUR /Lt 4% 51 1) 2008 273/270 18 59.7/60.0 5.9/5.8 0e)
Kardas!™*%! I B A JIR /6 51 5555 2005 50/55 4 62.4/60.9 5.0/5.0 Q)
Marre, et al*”) 5 51 A% iR/ — H LA 2002 103/104 58.7/57.5 6.6/5.4 @
Madsbad, et al**) e 3 4 B AR B 4% 2001 81/175 12 62.0/60.2 7.0/8.1 Q)
Matthews, et al*”! 6 B2 IR/ 4% HUTT 2010 1556/1 562 24 57.5/57.5 5.7/5.7 O
Nagayama, et al®® 4% 51 A< i /48 51 2 iR 2010 20/20 6 59.0/59.0 NA 00
Perriello, et al®®"] 1% ) 45 /L% 51 2006 137/146 12 59.0/58.0 8.5/9.8 )
Pettus, et al’®?! 6 51 2 JIR/ — FH UK 2016 216/222 6 59.0/56.0 7.0/6.7 0@
Kahn, et al™™! % 51 A% iR/ — R U 2006 1 441/1 454 48 56.4/57.9 NA @
Schade, et al™ B R/ AT A 1998 117/118 5.5 30~75 NA 0]
Schernthaner, et all®®! % %1 554 /k% 51 25 ik 2004 405/440 6.8 60.5/60.6 5.6/5.8 ®
Yamanouchi, et al®! %51 3¢ IR/ = B XU/ % 51 R 2005 37/39/38 12 55.6/54.7/55.2  3.3/3.0/3.2 0]

##: O-HbAlc; @-FBG: @—-KMAEF4F: O-FRFMF.

Note: M-HbAlc; @-FBG; @-hypoglycemic event; @-adverse event.
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Tab. 2 Quality evaluation of the included research studies
BEHL e Pt b

E =
e AR BE T SR G s
Meccluskey, et al'”! & & 3 5 % i
Nitta, et al® P & e = =5 ENE§
Xu, et al’”! = = = E =
Koyama, et al''"! P = % AEE NEE
Tsumura, et all'! P P g 5 7|:r|‘ LR
Yang, et al'? = R = i o o
Staa, et all"*! F 3 = = E =
Derosa, et al!'*! I3 & 5 5 B SEE
Goldstein, et al''™ I3 =3 = = i i
Bautista, et al''® F 3 = = E =
Tan, et al!!”! & 3 3 5 % i
Roberts, et al'®! P P & 5 i 4
Mafauz, et al'”! = & OANEE B VSR
Pan, et al®”! i & OANEE NER =
Katakami, et al®!! I3 P B ANEE AEE ORNER
Clemens, et al**! I3 & = = = VSR
Kato, et al®! = B ONEE NEE RER
Kocarnik, et al'*¥ & & % 5 5 i
Amador, et al®! P P g 5 NEHE i
Pfiitzner, et al’®® F 3 = = E =
Chien, et al?” P & = = =
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Hong, et al'*’! = R 2 i o &
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Landgraf, et al®* i = & 5 %
Charpentier, et al®™ & & b z:? = &
Erem, et al®" = e 5 5 ENT§:
Prato, et al®”! = 5 = E =
Holstein, et al®® I3 = i & SR =
Holstein, et al®”! i3 = E 3 i i
Fava, et al!*"! = = S NEHE NEE
Ferrannini, et alt!! & = 3 5 = i
Fischer, et al'*?! = I3 & % e 5
Forst, et all*! = e e 3 5 i
Kodama, et al™**! P i i NERE ANERE
Nissen, et al!*") = e = 5 = 4
Kardas!*"! P & e R i i
Marre, et alt*”! & o MNERE O/ S =
Madsbad, et al'*®! & 2 & 5 = =
Matthews, et all*”! P & P 5 7|:r? i
Nagayama, et al®™ & 2 B ONER TERE TER
Perriello, et al®"! & 2 & &5 5 =
Pettus, et al**! FE & 5 = 4
Kahn, et al®! = e = = =5 N
Schade, et al’®¥ = ” RNER E =
Schernthaner, et al® & & 3 5 % i
Yamanouchi, et al®® & =3 e = i i
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-2710 - Chin J Mod Appl Pharm, 2019 November, Vol.36 No.21

P>0.05), 1.42(0.46~2.37, P>0.05)1 1.53(0.72~2.33,
P>0.05), 253 0% 3.

2.3.1  WEIREZYIA YT T2DM F&{K HbAlc 40 I
W7t 153 920 #lEE S, (FHARZGWIEIT
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B2 BE A5 R BF L HbAlc, H: SMD(95% CI)% #N
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P<0.05) , —4.73(-5.75~-3.70 , P<0.05) Fl1 —5.98
(-7.45~-4.50, P<0.05), %5HIFE 3.

THRUI RS BRI L B A IR R A B SRR
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SRR 4. g5 TR O ROR fed, R
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i3k 10 762 B E 2 5, A A 254096 77 T2DM
P FBG MR LI 2B 5oRIGIT LA LL, #%
FUAJR 4% 5555 4% 51 52 IR0 51 it e B8 g
AR T2DM B35 1) FBG, H SMD(95% CI)4>
A N —4.09(-5.23~-2.95, P<0.05), —4.10(-5.38~
—-2.80, P<0.05), —3.92(-4.92~-2.92, P<0.05)All
—4.35(-6.17~-2.54, P<0.05), W% 3.

K& HIL IR | 4% 51 RIS S AR ) SUCRA 43
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T A Ek R () 5 SR B I M A A JIR RN 471 55 R AR
pli (V8
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2.4.1 TEEREZ5YIGIT T2DM A& A Ik =5 4F
7 WAt 51 182 filEiEZ S, (EHARZYNG
J7 T2DM K AAR MBE F4F 1) R B L] 2C R
EIT AL, REBIANR. F¥EBIFFRE . #5132 R
& A LR B4 7 G IR e 2B 1 XUSE , e OR(95% CI)
434 1.51(0.89~2.15, P>0.05), 1.36(0.68~2.05,
P>0.05),2.56(1.89~3.28, P<0.05)#114.09(3.41~4.77,
P<0.05), FH{ERE 3L MR LR 2 R A Gt
RN, WER 5. GRERERIT T2DM B, 1%
A1) 3 DR AR 21 Ak s 5 45 5 R AR A LR A
2.4.2 [EIREZYIEIT T2DM RAEARFHMG 11
TR 5t 3t 34 008 Hl B FHZ S, (HHAFZMIEIT
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R, WES.
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Tab.3 Network meta-analysis of different drugs to treat T2DM to reduce the risk of Hb1Ac and FBG

HeIIANR

0.01(-0.82~083) —0.17(-0.93~0.59) 0.26(~1.33~1.85) —0.04(-1.01~093) 0.28(-0.63~1.17)

0.12(-0.79~1.03) —1.63(-2.92~033) ~4.09(~5.23~-2.95)

~0.25(~1.04~0.54) T

~0.36(-1.02~0.31) —0.11(-0.92~0.71)
0.89(-020~1.99)  1.14(-0.10~2.37)
L17(041~1.93)  142(0.46~2.37)

TSR
125(0.12~337)
1.53(0.72~233)
0.64(0.01~1.26)

043(~1.10~1.96)
T
0.28(~0.70~126)
028(-0.54~1.10)  0.53(-0.36~142)

0.58(-026~142)  0.83(~0.19~1.85)

~0.18(-1.11~0.74)  0.26(-1.39~1.89) ~0.05(-1.15~1.05)  0.27(~0.68~1.23)
0.13(-0.86~1.12)
~030(-1.74~1.15)  0.01(~144~148) ~0.14(-1.89~1.61) ~1.90(-3.77~0.01) ~4.35(-6.17~2.54)
I
~0.61(-1.74~0.51) ~0.89(~1.77—0.01)
0.94(-0.02~1.90) ~031(~1.64~1.03) —0.59(-1.66~0.50) ~0.30(~0.78~1.38)
~2.00(-3.29~0.70) ~1.75(-3.03~0.48) ~1.64(-2.81~0.47) ~2.89(~4.47~—1.29) ~3.17(~4.56~178) ~2.28(~3.58~0.97) ~2.58(~4.03~1.12)
~5.09(~6.21~3.97) ~4.84(~6.10~3.58) ~4.73(~5.75~3.70) ~5.98(~7.45~4.50) ~6.26(~7.52~5.02) ~5.37(~6.54~4.18) ~5.67(~7.02~4.33) ~3.09(~4.64—1.53)

0.11(-096~1.18) —1.64(-2.93~035) —4.10(~5.38~-2.80)

045(-023~112)  029(-0.76~1.33) —1.46(~2.61~0.30) —3.92(~4.92~2.92)

0.32(-0.67~1.30)
gl

0.16(~1.09~1.41)  ~1.59(-3.04~—0.14) —4.05(-5.41~2.68)
~0.16(-1.31~0.99) ~1.91(-3.19~-0.62) ~4.36(~5.55~3.18)
TfFIE  -1.75(-3.22~-028) —4.21(-5.57—2.83)
WRINT  -246(=3.97—095)
PR

e AR T T KRR R AREIT 7 3UT HbAle B9 SMD(95% CI), 47 b7 X AR KR & A a7 )7 30T FBG 1 SMD(95% CI).
Note: The lower left area represents SMD (95% CI) of HbAlc between different treats of drugs, and the upper right corner represents SMD (95% CI) of

FBG between different treats.

&4 T[F2Hi6S7 T2DM & i HbAlc A FBG ZUR # 7
Tab. 4 Ranking of HbAlc and FBG reduction after using
different drugs for treatment of T2DM
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1% 514 iR 49.6 3 59.2 3 Tab. 5 Risk of hypoglycemia and adverse events after
W 51 i 38.5 4 59.6 2 treatment with different drugs for T2DM
112 R 32.7 5 46.9 5 it % 5 1 A RFAE
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