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ABSTRACT
Keywords: There has been an increasing trend in the prevalence of type 2 diabetes worldwide
ADA secondary to the adaptation of the western lifestyle and increase in obesity rates.
EASD Tight glycemic control has been shown to reduce microvascular and macrovascular

Glycemic control
Lifestyle management
Type 2 Diabetes

complications; therefore, it is important that patients are individualized with regards
to their therapy, taking into account factors such as age, comorbidities, duration of
disease, and risk of hypoglycemia. Upon initial diagnosis, patients should attempt to
achieve glycemic control by introducing lifestyle changes that include, but are not
limited to, diet modification, weight control, smoking cessation, alcohol abstinence,
and increased physical activity, all of which must be reinforced via diabetes
education. If the patient is unable to achieve their glycemic target after lifestyle
interventions, pharmacotherapy is installed. Metformin is the initial drug of choice
used as monotherapy, but other classes of antihyperglycemic agents can be added if
glycemic target is not met with Metformin monotherapy. The American Diabetes
Association (ADA) and European Association for the Study of Diabetes (EASD)
recommend the addition of either of the following: sulfonylurea, thiazolidinedione,
DPP-4 inhibitor, SGLT?2 inhibitors, GLP-1 receptor agonist, or basal insulin. The
drug of choice is based on the state of the patient as well as their preference, giving
consideration to any drug-drug interactions, side effects, and mechanism of action.
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/Table 2. Criteria for testing for diabetes or prediabetes in\

asymptomatic adults
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Approach to the management
of hyperglycemia
more — Hbflc — less
stringent 7% stringent _
PATIENT / DISEASE FEATURES

Risks potentially associated -

with hypoglycemia and fow high

other drug adverse effects

Disease duration ////_/_1
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_‘//’I Usua"y e
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Important comorbidities _4
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Patient attitude and _4

expected treatment efforts highly motivated, adherent, less motivated, nonadherent, Potentially
excellent self-care capacities poor self-care capacities modifiable
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system readily limited __|

Y available
9 Fig. 1. Approach to the management of hyperglycemia (ADA/EASD) D
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Table 4. The comparison of diabetes medication (ADA/CDA)
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: monotherapy (UKPDS) L .
production o . monotherapy, contraindicated if
Vitamin B12 deficiency CrCl/eGFR,30mL/min or heppatic
Multiple contraindications: failure
CKD, acidosis, hypoxia,
dehydration, etc.
Minimal/moderate Extensive Hvnodlvcemia
] ) risk (gliclazide) experience POl
e, i | i Moerate | | Microvesculer + Weight
! ’ 9 limepiride risk (UKPDS i i - i
Sulfonylureas Gliclazide, <ecrotion 0.80% 1l (gA f ) ( ) | e Relatively rapid BG-lowering response
Glimepiride Signi |§ant Blunts myocardial ischemic
(Glyburide) preconditioning
Low durability
| Postprandial H | . Relatively rapid BG-lowering response,
glucose excursions ypoglycemia -post-prandial glycemia is especially
. . . reduced by meglitinides,
Repaglinide 1 Insulin Minimal/ moderate Bosing fexbily tWeaht | nategiide and repaginide are
Meglitinides Naaeg\inide, secretion 0.70% 1~ risk Blunts myocar.d.|al .|schem|c associated with less hypoglycemia
9 preconditioning than sulfonylureas dute to their
shorter duration of action ,allowing
Frequent dosing schedule |medication to be held when forging a
meal
long duration of glycemic control with
No hypoglycemia 1 Weight monotherapy compared to metformin
or glyuride
Durability Edema/heart failure Between. 6 and 12 week.s required to
achieve full glycemic effect
1 HDL-C Bone fractures Rare risk p\ad@er cancer with
pioglitazone
l'l.'r\g\.ycerldes 1 LDLC (rosigitazone) Higher rate; of hgar .fallure when
o ) . ) (pioglitazone) combined with insulin
Pioglitazone, 1 Insulin o Negligible risk as
TZDs Rosidl o 0.80% 1 1 CVD events
glitazone sensitivity monotherapy ‘ + MI(meta-analyses ) .
(PRO active, . ! Mild BP lowering
o rosiglitzone)
pioglitazone)
contraindicated in patients with known
clinical heart failure or evidence of left
ventricular dysfunction on
echocardiogram or other heart
imaging, cardiovascular
controversy (rosiglitazone), rare
occurrence of macular edema
No hyoglycemia Generally modest HbA1C
Ypogly efficacy
. Slov‘_/s | | Postprandial Gastrointestinal side N ded as initial th .
a-Glucosidase . intestina Negligible risk as |glucose excursions| effects(flatulence, diarrhea) ot recommende .as initial therapy in
inhibitors Acrbose, Miglitol | carbohydrate |  0.60% 1 monothera people with marked
digestion/abso Py 1 CVD hyperglycemia(HbA1C>85%)
rption events(STOP-NID | Frequent dosing schedule
DM)
Nonsystemic
1 Insqlm Angioedema/urticaria and
secretion ) ) )
No hypoglycemia | other immune-mediated
itaglipti (glucose-depe dermatological effects
3:?9‘:_‘)“_”' ndent) g
DPP-4 ! ag?pt?n, 1 glucagon Negligible risk as Caution with saxagliptin in heart
R Saxagliptin, . 0.70% 1 )
inhibitors S secretion monotherapy . failure
Linagliptin, Well tolerated acute pancreatitits
Alodlintin (glucose-depe
9P ndent)
1 Heart Failure
hospitalizations
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Table 4, Continued
Primary Expected | Relative
Class Compound physiological decrease in HbA1lC Hypoglycemia(CDA) | Advantages (ADA) Disadvantages (ADA) Other (CDA)
HbA1C lowering
action(ADA) (CDA) (CDA)
No hypoglycemia |  Genitourinary infections
- Blocks 1 Weight Polyuria caution with renal dysfunction and
glucose Volume loop diuretics
SGLT2 g:nzgll‘iff‘l(;;:’ reabsorption 0.7-1.0% 1 1 ~1 || Negligible risk as | | Blood pressure| depletion/hypotension/ ’emg?r?i‘clzIolegr(;?o\j—azszma?a(}ilsegszeWITh
inhibitors EmF:)aggliﬂozir; by the kidney,| ’ ! monotherapy dizziness Dapagliflozin not be used in pati;ents
Ir}srce()asizg Effective at all 1 LDLC with active or history of bladder
9 stages of T2DM cancer, Rare diabetic ketoacidosis
1 Creatinine (transient)
1 Insulin
secretion No hyboglycemia Gastrointestinal side effects
(glucose YPogly (nausea/vomiting /diarrhea)
dependent)
| Glucagon
secretion .
Exenatide, (glucose 1 weight t Heart rate
Exenatide dependent)
GLP-1 extended release, . - . I
receptor Liraglutide, '| Slows gastric 1.00% L4~ L L neglighble risk as | Postprandial Acute pancreatitis
agonists Abiglutide. emptying 1 monotherapy  |glucose excursions|
Lixisenatide, 1l Some
Dulaglutide 1 Satiety cardiovascular risk C-cell hyperplasia
factors
medullary thyroid tumors in
animals
Injectable
Training requirements
anZi)pISEEECLtilsngro 1 Glucose nearly universal Hyooglvcemia Numerous formulations and delivery
9 p ! disposal response ypogly systems
Aspart, Glulisine),
| Hepatic .
glucose Th(.eoretlca.lly Weight gain Allows for regimen fexibility
: unlimited efficacy
production
Short- actin When initiating insulin, consider adding
(Human Re ulgar) Other 1 Microvascular Mitogenic effects bedtime long-actin basal analogue or
9 risk (UKPDS) 9 intermediate acting NPH to daytime
oral antihyperglycemic agents
Significatnt risk . .
. Basal-boll f
Insulins 091.1% 1 1 | |highest with regular Injectable asa bo.us reglmgn recommended :
Lo above fails to attain glycemic targets
and NPH insulin
. increased risk of weight gain relative
Patient reluctance )
Intermediate-actin to sulfonylureas and metformin
g (Human NPH) Training requirements
Basal insulin
analogs (Glargine,
Detemir,
Degludec,
Premixed)
\Z ~/
/\ [e) =] > 3] =] 15) = u . . -
A, 714 deds 3ALHAAN AHEStEE FHsHATH T 54T} AR (metabolic decompensation)o] Sl 7
AACE9] 7 %ol 34| a® A f&= GLP-1 84 2 £ d&d 2 metforming MAY F7}t5to] X235t
5 26) 2 2 = =
A, SGLT29AA|, TZD, 7|4 &d, DPP-4 A4AA & HFZoh™ dedaWo t& F71 FAE A Al
wAolH o= Wa I th2A TZD7} DPP4 A A & TZD*PO—% 51834 ¥ Ql=vl ol= CHF EApo|Al A
= 13) v = = o
o A A0l gk ol SRl CDAGAL o FEvtek AAZE AT Hzd 2AES dos)Y o
= 28
2 slo|=atel} T2 A HbAICT} 8.5% o|Ato| WAl 18 —EO]E}. :
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Mono- -
therapy Metformin
Efficacy” high
Hypo risk. low risk.
Weight neutral / loss
Side effects Gl [ lactic acidosi
Costs™ low.
If HbA;_ target not achieved after ~3 months of pr i to 2-drug fon {order not meant to denole
any specific prefe holce di on a variety of patient- and disease-specific factors):
Metformin Metformin Metformin Metformin Metformin Metformin
+ + + + + +
Dual Sulfonylurea Thiazolidine- DPP-4 SGLT2 GLP-1 rec Insulin (basal)
therapy' dione inhibitor inhibitor agonist
Efficacy”....... ... high -{.high L. il diaty L i . high A highest
Hypo risk..... .. moderate risk ... 1 L low risk . low risk -1 high risk.
Weight =1 gail - -+ loss . loss -4 gain
Side effects 1 edema, HF, fxs . rare L GU, dehydration 4 | GI |- hypoglycemi
Costs® 4 low L high L high -4 high -{-variable....... -
If HbA,. target not achieved after ~3 months of dual th P d te 3-drug bination (order net meant te denole
any specific prefe holce d fent on a varfety of patient- and disease-specific factors):
Metformin Metformin Metformin Metformin Metformin Metformin
A 4 + + + + + +
Triple Sulfonylurea Thiazolidine- DPP-4 SGLT2 GLP-1 receptori] | Insulin (basal)
thera + dione inhibitor inhibitor agonist
Py + + +
or[ oPPai | | o oPP4a il | o[ Tz0_] 2
Drl SGLT24 I orI SGLT24 I or| SGLT2-i o.rl Insulin®
Dfl GLF-'1-RAI or} GLP-1-RA or | Insulin®
If HbA,_ target not achieved after ~3 months of triple therapy and patient (1) on oral bination, move to inj bles; (2) on GLP-1-RA, add
basal insulin; or (3) on titrated basal insulin, add GLP-1-RA or mealtime insulin. In refractory patients consider adding TZD or SGLT2-i:
v Metformin
. . +
Combination - .
injectable Basal insulin + LGOI G or | GLP1-RA
therapy’
\_ Fig. 2. Antihyperglycemic therapy in type 2 diabetes: general recommendateions (ADA/EASD)

J

2.4 Ql&RIQM(insulin therapy)

A2Y Frof A A& A2 At 1Y FA] 9
AU HbAIC7} && AL 27lador
t}.* ADA&EASDE d%o] 300~350 mg/
HbAIC7} 10~12% o]Arel AL HJSHE olad 2L A
Zste & gagtty. £ A 2A|Q A5 4 ketosis
7t Qe S 271802 7|A deddt A ded ¥
FaWe AN B3 Hof 85 ATE YA
U HAS A5 @FsAe HERo oz B8t 378
4 oo EFzxd Exe EI3A B Aoz A&
oS ALE 4 Ut AT BT
WAAT FEag o gz Augt ¢ A& A
< daste, iAol el AU HbAICTE 9~10% ©]4F
ol A 27|AEE A&V AFLIIEE Fh) CDAL
HbAIC7} 8.5% oAl 3% &SN A4 A&
S T FEANES P AACEE 2744 AT &

&

%S A 3N ATHES F7LIE YT
of £gs}] ofel$uz e Agol Bastrtn Bu
Gk EE deuede 18 Y=, 2N 24, 9
N, 2B 2 GRARIY, 24 S DA 4L B
A% 5 9o axe B7lRe], JEBH T2V &
%%, o], general well-being, A8 913, AZAH, ¥

$ 52 2ot BAste) A dol 2Yaof wot”
IDFe| 3¢ Ql&del ARE ¥ 534 ES Aus

al
glov], §¥7)7ke] 71 A% Baw A=yols AL &
A FANNES s et

Aedaye A% A AFE 48T g B
N EHERES AHA)E $FoR Axsor Bt @
oA Q&AL 27 A $748 7144 NPHU
A28 71A 4% $AAQ Glargine, Detemir 5& A}
shd), ol © 2o g9 dadoz Ygadel ¥

. oo o} oft g
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Basal insulin
1 (usually with metformin +/- low
other noninsulin agent)

+ Start: 10 Ulday or 0.1-0.2 Ukg/day
* Adjust: 10-15% or 24 U once-twice waakly
to reach FEG target.

+ For hypo: Determine and address cause;
¥ dose by 4 Uor 10-20%.

(or if dose >0.5 Ukgiday),
treat PPG excursions with
mealima insulin,
(Consider initial

Add 1 rapid insulin” injection Change to
. . " . . mod.
before largest meal premixed insulin* twice daily
I !
+ Start: 4 U, 0.1 Ukg, or 10% basal dose. If = Start: Divide current basal dose into 2/3 AM,
Hb, <8%, consider ¥ basal by same amount. 113 PM or 142 AM, 1/2 PM,
+ Adjust: A dose by 1=2 U or 10—15% onece- = Adjust: 4 dose by 1-2 U or 10-15% once-
twice weekly until SMBG farget reached. twice weekly until SMBG target reached.
* For hypo: Determine and address cause; * For hypo: Determine and address cause;
¥ comesponding doss by 24 U or 10-20%. ¥ corresponding dose by 24 U or 10-20%.
s P . If not
Add =2 rapid insulin* injections eoriicaad
before meals (“basal-bolus”’) == mﬁ:lsm
« Start: 4 U, 0.1 Ukg, or 10% basal dose/meal *
If HbA,.<8%, consider ¥ basal by same amount,
+ Adjust: A dose by 1-2 U or 10-15% once-twice
weekly until SMBG target reached,
+ For hypo: Determine and address cause,
¥ comesponding dose by 24 U or 10-20%.
Flexibility more flexible less flexible
\_ Fig. 3. Approach to starting and adjusting insulin in type 2 diabetes /
Bt ofyz EFASAIE TESHE dedT ATt o] Hed|, ol UAFEY SGLT2 dAAlE AET HE
5 = S 28 = = 5 > )
o AFE7be ARG ANl H7] MRl FALY o 37t glo] WIS FAAYT AFENE HaR HF
N -1 = 13,15
A Al & o) FUo 47 B YA EF 7] fRojh Y
ded s=E AlFstal oA Adds AA 427 Y7t APEF ded 27FE S718HH, 714 <
3,26)

F7kshe Aol
sulfonylureas®t 9143 W3 a¥ oy 513 £ H NPHE At
43t AR AF F7P1 9 ol AFE™ CDAo)A
 dedy TZDY HE e/ CHFEAA AF57L
A 3748 dod 4 9oz Foste AgHES
753 It ADA & EASDO A< 7]A <&}
Sulfonylureas®] H3awWe 24312 9z 9c}t.”

A dgdayeR BYEd Ao A GLP-1 584 &
&4, SGLT-2 YA A, DPP-4 AAAE F7t5t= Ao| =

T
_|L
i nlo

dRo R FgxFo] oL A 7|A dedd 4A
0l d(meal time insulin) W aHo|y £33 Ad&dQ
HoZ At o] F$ A& EH A sufonylureast}
meglitinides= 293t= AHo] 2175 ADA & ESAD]
Ad&d A2aWE Fig 3& Fugch”

20159 ADA & ESADO|HE 7|A <141} GLP-1 &
A ZEA 2] HEayS AHEE = YEE e,
GLP-1 =84 ZH-gA17F 44 e o] avtel vjshA
o7t o ke AT Tao ATY S0l o FHY| o
Bol gt ul-go] o go] =X o] Yt CDAg AL
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