* Abstract
e BACKGROUND:

* Clinicians and patients need updated evidence on the comparative effectiveness and
safety of diabetes medications to make informed treatment choices.

* PURPOSE:

* To evaluate the comparative effectiveness and safety of monotherapy (thiazolidinediones,
metformin, sulfonylureas, dipeptidyl peptidase-4 [DPP-4] inhibitors, sodium-glucose
cotransporter 2 [SGLT-2] inhibitors, and glucagon-like peptide-1 [GLP-1] receptor agonists)
and selected metformin-based combinations in adults with type 2 diabetes.

* DATA SOURCES:

* English-language studies from MEDLINE, EMBASE, and the Cochrane Central Register of
Controlled Trials, indexed from inception through March 2015 (MEDLINE search updated
through December 2015).



STUDY SELECTION:

Paired reviewers independently identified 179 trials and 25 observational studies of head-to-head
monotherapy or metformin-based combinations.

DATA EXTRACTION:

Two reviewers independently assessed study quality and serially extracted data and graded the
strength of evidence.

DATA SYNTHESIS:

Cardiovascular mortality was lower for metformin versus sulfonylureas; the evidence on all-cause
mortality, cardiovascular morbidity, and microvascular complications was insufficient or of low
strength. Reductions in hemoglobin Alc values were similar across monotherapies and
metformin-based combinations, except that DPP-4 inhibitors had smaller effects. Body weight was
reduced or maintained with metformin, DPP-4 inhibitors, GLP-1 receptor agonists, and SGLT-2
inhibitors and increased with sulfonylureas, thiazolidinediones, and insulin (between-group
differences up to 5 kg). Hypoglycemia was more frequent with sulfonylureas. Gastrointestinal
adverse events were highest with metformin and GLP-1 receptor agonists. Genital mycotic
infections were increased with SGLT-2 inhibitors.



* LIMITATION:

* Most studies were short, with limited ability to assess rare safety and
long-term clinical outcomes.

* CONCLUSION:

* The evidence supports metformin as first-line therapy for type 2
diabetes, given its relative safety and beneficial effects on hemoglobin
Alc, weight, and cardiovascular mortality (compared with
sulfonylureas). On the basis of less evidence, results for add-on
therapies to metformin were similar to those for monotherapies.

* PRIMARY FUNDING SOURCE:
* Agency for Healthcare Research and Quality.



* ADCTpaKTHbIe
« SAOHV MNAH:

* KNMHUUMCTbI 1 NAUMEHTbI HY>XatoTcsl B OOHOBMNEHHbIE AAHHbIE O
cpaBHUTENbHON 3PP EKTUBHOCTU N BE30MACHOCTH
NeKapCTBEHHbIX CpeacTB anabdeTa, YToObI caenaTb
0DOCHOBaHHbIN BLIDOP NeYeHUs.

* LIEJIb:

o [1119 OUEHKN CpaBHUTENbHOW 3P PEKTUBHOCTMN N BE30MACHOCTU
MOHOTEepanuu (ThasonNnMaHANOHbI, METOOPMUH,
CynbOoHUNMOYEBUHbLI, annentugmnnnentugasol-4 [O0111-4]
KOTpaHCNopTepP MHIIMBUTOPLI HATPUN-TTIIOKO3a 2 [SGLT-2]
MHIIMBUTOPBLI U rMoKaroH-nogooHbIn nentua-1 [[T1M-1 ] aroHncTb
peLenTopoB) 1 BblbpaHHbIE MET(POPMMH HA OCHOBE COYETAHUSA Y
B3POCIbIX C caxapHbliM AnabeTom 2 Tuna.



* NCTOYUHUKW OAHHbIX:

* YccnegoBaHUSA aHIMUNACKOM aA3blke U3 MEDLINE, EMBASE n
KOKpaHOBCKOM L€HTParisHOM PErMCTPE KOHTPONTUPYEMbIX
KIMTMHUYECKUX UCMbITaHUN, UHOEKCUPOBAHHbIE OT Ha4arna ao
KOHLLa mapTta B 2015 r. (MEDLINE nonck oOHOBNEH A0 AeKkabps

2015 ropa).
* Bbibop nccnegoBaHui:

« CnapeHHble peLEH3EHTbI HE3aBUCMMO AOpYr OT Apyra
onpegenunn 179 ncnbiTaHnum n 25 obcepBaLMOHHbIX
nccnegoBaHMn MOHOTEpPanuKU ronoBa K ronose unu KombmHauum
MeTdoopMmnHa Ha OCHOBE.



« HOBbIYA OAHHDbIE:

« [1Ba nccnegoBaTensi HE3aBMCUMO APYr OT Apyra OLEHMBanNn Ka4ecTBO
“ccnegoBaHNS U NocnenoBaTenbHO U3BeKanu JaHHbIe U COPTOBOWM
CUNy JOKa3aTernbCTB.

 CMHTE3 OAHHbIX:

« CepgeyHo-cocyanucTasi CMEPTHOCTL Oblfia HMXKe MeTdopMmnHa no
CpaBHEHUIO C CYIIbPOHMITMOYEBUHbI; AOKa3aTeNbCTBA, Ha 5
CMEepTHOCTb OT BCEX MPUYUMH, CEPLEYHO-COCYANCTLIX 3aboneBaHni 1
MUKPOCOCYOMCTbLIX OCNOXHEHUW Oblna HeJoCTaTO4YHOW NI HN3KOW
NPOYHOCTN. CHMXKEHME 3HAYEHNN Alc reMorriodbuHa b1 CXoaHbIMUK
No MoHoTepanMamMmn 1 KoMoMHaunn MeTpopmmHa Ha OCHOBeE, 3a
NCKNIOYEHNEM TOr0, YTO MHIMOUTOPBLI DPP-4 Menun MeHbLUnin 3P eKT.
Bec Tena ymeHbLlaeTcs Unn nogaepXmBaetTca ¢ METAOOPMUHOM,
NHIMOUTOPLI DPP-4, GLP-1 peuenTtopa aroHUCTbl 1 SGLT-2 MHrIMbmnTopoB
n yBenuymnacb ¢ CynbmOHUMTMOYEBUHBI, TUA30NTMANHONOHOB U
NHCYINWHa (pa3nuynsa mexay rpynnamm go 5 kr). F'mnornnkemuma bbin
boree YacTbiM CynbOHUITMOYEBUHBI. 2Kenyao4HO-KNLLEYHbIE
HebnaronpusTHble coObbITUA BbINIM CaMbIMU BbICOKMMN C METOPMUHA
" GLP-1 peuenTtopoB aroHUCTOB. [1onoBkle rpnbkoBble MH(PEKLNY
ObInn yBENUYEHBI C MHIMOUTOPamMn SGLT-2.



* OF'PAHNYEHWE:

* BONbLWMHCTBO MUccneaoBaHUin ObINM KOPOTKUMMU, C
OrpaHU4YEeHHbIMN BO3MOXXHOCTAMM, YTOObI OLLEHUTb
6e3onacHOCTb 1 peakne AOIroCPOYHbIE KITMHUYECKNE
pes3yneraThl.

* BbIBO[:

 [lokazaTenbCcTBa nogaepXmBaet MeTdopMnH B Ka4eCTBE
Tepanuu NnepBou NUHUK NS nevyeHns gnabeta 2 Tuna, yuymTbiBas
ero OTHOCUTESbHYO 6e30nacHOCTb U Bf1IaroTBOPHO BIUAET Ha
remorriobuH Alc, Beca n cepe4yHo-cocyanucTomn CMEPTHOCTU (NO
CPaBHEHUIO C CYyNbPOHUITMOYEBMHbBI). Ha OCHOBE MEHbLLETD
KONnn4ecTBa AoKa3aTenbCTB, pe3ynbraTbhl 4519 A0MOSIHEHUS
Tepanun MeTopmMmnHa bbbl aHanorM4YHbl TaKOBbIM A5
MOHOTEpanusMu.

« OCHOBHOW UCTOYHUK dUNHAHCUNPOBAHUSA:
* AreHTCTBO MO 34paBOOXPaAHEHMIO 1 Ka4eCTBY UCCIeA0BaHUN.



e Abstract
e PURPOSE:

* Growing evidence suggests that certain commonly used diabetes medications
have the potential to differentially alter breast cancer risk. We evaluated the
influence of metformin, insulin, and sulfonylureas on risk of incident invasive
breast cancer.

* METHODS:

* We conducted a retrospective cohort study of women 240 years of age enrolled in
a health plan between 1996 and 2011. Ever, current (€12 months), and duration
(<1, 1-2.9, 23 ear? of diabetes medication use were obtained from pharmacy
databases and modeled as time varying. Multivariable Cox proportional hazards
models adjusting for potential confounders including screening mammography
and body mass index were used to estimate hazard ratios (HRs) and 95%
Confidence Intervals (Cls).



* RESULTS:

* Among 10,050 women with diabetes, 57 % used metformin, 43 % used
sulfonylureas, 32 % used insulin, and 301 were diagnosed with breast
cancer over median follow-up of 6.7 years. Results suggested no significant
decreased risk of breast cancer among metformin users (HR 0.86; 95% ClI
0.65-1.12). We found no association between increased breast cancer risk
and long-acting insulin (HR 0.95; 95% Cl 0.51-1.77), but reduced risk with
short-/rapid-acting insulin (HR 0.69; 95% CI 0.50-0.94), and suggestion of a
dose-response with increasing duration of short-/rapid-acting insulin use
(HR 0.87; 95% Cl 0.76-1.00). Estimates for sulfonylurea users suggested
increased risk with ever use (HR 1.18; 95% CI 0.90-1.53) and with longer
durations of use (23 years: HR 1.23; 95% Cl 0.88-1.73), but confidence
intervals included 1.0.



* CONCLUSIONS:

* Qur results provide little support for the previously hypothesized
decreased risk of breast cancer with metformin use or for an
increased risk with insulin use. Implications for possible residual
confounding by screening mammography and comorbidity should be
considered in breast cancer pharmacoepidemiology studies.

* KEYWORDS:

* Breast cancer; Diabetes; Insulin; Metformin; Screening
mammography; Sulfonylureas



AbcTtpakTHble LUEJIb: PacTtywinmn gaHHble CBMOETENBCTBYIOT O
TOM, YTO HEKOTOpPbIE YaCTO UCNOSb3yeMble npenapaThbl
anabeTtom MMeroT noteHuman, Ytodbl UIBMEHUTb
andpdepeHLpoBaHHO PUCK paka MOoYHOW xenesbl. Mbl
oueHuBanm BNnaHMe MeTopMuHa, UHCYIIMHa U

CYINbJOHUITMOYEBUHbI HA PUCK MHUMAEHTA MHBA3MBHOIO paka
MOJTOYHOMU Xene3bl.



AbcTtpakTHble LIEJIb: PacTywinin naHHbie cCBUAETENBCTBYHOT O TOM, YTO
HEeKOTOpble YacTo Ucnonb3dyemble npenapartbl AnabeTom MMeloT noTeHunan,
4YTOObI N3MEHUTb AN P EPEHLMPOBAHHO PUCK paka MOSTIOYHOM Xene3bl. Mbl
OLleHMBanu BrMaHMe MeTopMnHa, MHCYITMHA U CYINbOHUIIMOYEBUHbLI Ha
PUCK MHUMAEHTA MHBA3MBHOIO paka morovHou xerneabl. METOLbI: Mbl
NPOBENN PETPOCMNEKTUBHOE KOrOPTHOE UCCIegoBaHMe XeHLWWH 240 net
3a4ncrieHbl B NfiaH MEAULIMHCKOIo 0bCcnyXnBaHus B nepuod mexay 1996 n
2011 rogax, korga-nmbo B HacTosLee Bpems (12 mecsueB) U ANUTENBHOCTb
(<1, 1-2.9, =3 reT) MCNonNb30BaHMS NIEKAPCTBEHHbIX CPEACTB AnabeTta Obinu
nony4veHbl N3 6a3 gaHHbIX anTek U CMOAENUPOBaHbl Kak U3MEHSOLLEECS BO
BpeMeHU. Multivariable mogenu nponopunoHarnbHOro pucka Kokca
pPerynmpoBoYHbIe 459 NOTeHUManbHbIX BMELLMBAOLWNXCSA B TOM YUCTe
MamMmMorpaguu n MHAEKC Macchl Ternia ObiNy UCNOSIb30BaHbI A1 OLIEHKU
cooTHoLleHunsa puckos (I'KP) n 95% noseputensHein HTEpBan (4).



* PESYJIbTATHI:

* Cpeaun 10,050 XeHLLMH C caxapHbiM anabetom, 57% ncnonb3oBanu
METM(OPMUH, 43% UCNONb30OBasnu CynbQOHUITIMOYEBUHbBI, 32% UCMNOSb30BaNu
NHCYINWH, 1 301 BbINn AMarHoOCTUPOBAaHbI C PAKOM MOSOYHOM XKenesbl No
MeLnaHe HabnogeHus 6,7 net. Pesynsrartel nokasanu HUKaKkoro
CYLLLECTBEHHOIQ HEe CHUXXaeT PUCK pa3BUTUSA paka MOJI0YHOW XKenesbl cpean
nonb3osatenen metgopmuHa (HR 0,86, 95% EI/I 0.65-1.12). Mbl He 5
ODHapy>XMNu HUKaKoOU CBA3N MexXAy MOBbILLEHHbLIM PUCKOM paka MONOYHOM
Kenesbl U UHCynnHa gnutensHoro aencrteunsa (HR 0,95; 95% [N 0.51-1.77), HO
C YMEHbLLUEHNEM PUCKA KOPOTKOro / MHcynnHa bbictporo gencteus (HR 0,69;
95% WU 0.50-0.94E 1 NpeanorioXeHne o 3aBUCUMOCTU OT A03bl C
yBeNnMYeHMeM NpoaoIPKNTENBHOCTN KOPOTKOro / ObICTPOro 4eNCTBUS
MHCynnHa ucnonb3oBaHua (HR 0,87; 95% 1 0.76-1.00). OueHkn
nonb3oBareneun cynbOHUIIMOYEBUHbI N emqnommnm NOBbILLEHHbLIN PUCK C
Korga-nmbo ncnonb3oBaTtb (HR 1,18, 95%El 0.90-1.53) n c bonee
ANnUTenbHOM ncnonb3oBaHum (23 neT: HR 1,23; 95% 1 0.88-1.73), HO
noBepuTenbHble MHTepPBanb! BKMOYEHbI 1.0.



- BbIBO[bl:

* Halum pesynbsraTbl 00ecneymBaloT HE3HAYUTENBHYIO MOOAEPXKKY
paHee BbIABUHYNM TMNOTE3Y, CHUXKEHUE PUCKa Pa3BUTUA pakKa
MONOYHOM Xene3bl C UCMOoNb30BaHMEM METOPMUHA NNU
NOBbILLEHHLIM PUCKOM C UCMOMb30BaHNEM UHCYNUHA.
[locnencTeusa Anga BO3MOXHOIMO OCTAaTOMHOINO CMeELLEHUIO Mo
MaMmMorpagum n conyTcTBYIOLLEN NATONOMMN crnegyer
paccmMmaTtpuBaTh B UccrnegoBaHUAax doapmakoanuaeMmonorum
paka MOJT0YHOW XKene3sbl.

 KITFKOYEBbIE CJIOBA:

* Pak monoyHoun xenesbl; Quabdet; NIHcynuH; MeTdopmMuH;
Mammorpadoumu; Sulfonylureas



