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Objectives

* Understand how to safely prescribe and use older
diabetes medications

* Understand physiology and mechanism of action,
efficacy, safety, tolerability, managing side effects,
dosing and administration of individual drugs

*Understand use in setting of HIV

e Assess the cardiac and renal benefits or lack of
cardiac benefits in these older medications

MWAETC



Adverse Effects Associated with HIV and Treatment of HIV

Changes in body composition

Dyslipidemia

Insulin resistance

Adjusted Progression to eGFR < 45 by HIV & Diabetes

Type 2 diabetes

Vascular endothelial dysfunction.

HIV larger risk for onset of comorbidities
than do their HIV-negative peers

* Shorten the life expectancy of people
living with HIV

Medapalli RK et al. J Acquir Immune Defic Syndr. 2012;60(4):393-399.

Boyd MA et al. Lancet HIV. 2017 Jan;4(1):e13-e20 MWAETC
N Engl J Med 2006; 355:2283-2296



Mono Healthy eating, weight control, increased physical activity, and diabetes education
therapy Metformin
Efficacy” ! high
Hypo risk ..} low risk
Weight : neutral / loss
Side effects §.. Gl / lactic acidosis
Costs" low
If A1C target not achieved after ~3 months of monotherapy, proceed to 2-drug combination (order not meant to denote
any specific preference—choice dependent on a variety of patient- and disease-specific factors):
Metformin Metformin Metformin Metformin Metformin Metformin
+ + + + + +
Dual Sulfonylurea ' Thiazolidine- DPP-4 SGLT2 GLP-1 receptorf] | Insulin (basal)
therapy’ inhibitor inhibitor agonist |
Efficacy” ... high _.......4. || intermediate [} | intermediate Ahigh .. W Jhighest
Hypo risk... §. moderate risk ... . . .4 low risk Llowrisk ... A lowrisk ...
Weight I gaIN .. S T A T £ neutral ... .44.L loss 4 loss !
Side effects {.. hypoglycemia ..5. | edema,HF,fxs .8 & rare . . .41 GU,dehydration 3 ¥ GI ... &} b
Costs™ NOW i Llow ... 5 hlgh PO W AT/ [ g1 | o] [ TR
If A1C target not achieved after ~3 months of dual therapy, proceed to 3-drug combination (order not meant to denote
any specific preference—choice dependent on a variety of patient- and disease-specific factors):
Metformin Metformin Metformin Metformin Metformin Metformin
+ + + + +
Triple Sulfonylurea DPP-4 SGLT2 GLP-1 receptorf] | Insulin (basal)
th % inhibitor inhibitor agonist +
erapy = %
| | R
orl DPP-4-i I or| DPP-4-i I or TZD or TZD or| DPP-4-i
orl SGLT2-i I or| SGLT2-i orl DPP-4-i I Insulin® or} SGLT2-i
If A1C target not achieved after ~3 months of triple therapy and patient (1) on oral combination, move to injectables; (2) on GLP-1-RA, add
basal insulin; or (3) on optimally titrated basal insulin, add GLP-1-RA or mealtime insulin. In refracto tients consider adding TZD or SGLT2-i:
v Metformin
Combination
injectable
therapy*

Inzucchi SE et al. Management of hyperglycemia in type 2 diabetes, Diabetes Care 2015;38:140- 14. MWAETC



American Diabetes Association Dia Care 2021;44:S111-S124

Glucose-lowering medication in type 2 diabetes: 2021 ADA Professional Practice
Committee (PPC) adaptation of Davies et al.

TS 1-LINE Therapy is Metformin ana Somnprehensive Lifestyle (including weight management and physical activity)

INDICATORS OF HIGH-RISK OR ESTABLISHED ASCVD, CKD, OR HF'

CONSIDER INDEPENDENTLY OF BASELINE A1C,
INDIVIDUALIZED A1C TARGET, OR METFORMIN USE*

IF A1C ABOVE INDIVIDUALIZED TARGET PROCEED AS BELOW

+ASCVD/Indicators
of High Risk +HF - ¥ . .4 : 2
DOMP_B.I.INGNEETO“NI_ COMPELLING NEED TO COST IS A MAJOR
HYPOGLYCEMIA MINIMIZE WEIGHT GAIN OR ISSUE"*
PROMOTE WEIGHT LOSS |
DPP-4i GLP-1 RA] [ SGLT2i TZD ]
sSu* TZD%
u:c l:;:c nﬁc uﬁc good1 MRA wilh'
above above above above for weight ¥ ‘4/
target target target loss'® [ I A1C above target ]
L 2 W L 2 e 2 3 i
GLP-1 RA SGLT2i [
SGLT2i SGLT2i OR OR KAIC
OR oR DPP-4i DPP-4i J . -
TZD'
120 20 on on
TZ2D GLP-1 RA
L2 R 2 ¥ R 2 saLT2i T T
If A1C above target
is required or patient is NL [ i A1C above target ]
unable to tolerate GLP-1 ‘L‘ ‘!P' @ "‘L
RA and/or SGLT2i, choose [ Continue with addition of other agents as outlined above ]
agents demonstrating '47’ [ ¥ AC above target ]
GV benefit and/or safety: [ ] ¥ < Insulin therapy basal insulin
= For patients on a H A1C above target with lowest acquisition cost
Y oo v o S e
adding SGLT2i with
9 tolerated or contraindicated, use
proven CVD benefit 3 p 2 Consider other therapies
and vice versa' Consider the addition of SU* OR basal insulin: mglrrmw:‘n;“lo:::riskoi based on cost
= TZD? = Choose later generation SU with
= DPP-4i if not on lower risk of hypoglycemia PREFERABLY
PR = Consider basal insulin with lower risk of hypoglycemia® DPP-4i (if not on GLP-1 RA)
= Basal insulin® based on weight neutrality
= SU* 7. Proven bensfit means it has label indication of %&I
e by s American
1. Proven CVD fthas label ———— 8. Refer to Section 11: Microvascular Complications and Foot Care If DPP-4i not tolerated or Diabetes
2 Low dose may be better tolerated though less well studied for CVD effects 9. Degludec / glargine U-300 < glargine U-100 / deterir < NPH Insulin contraindicated or patient already .
3. Degludec or U-100 glargine have demonstrated CVD safety o 2 = s on GLP-1 RA, cautious addition of: . Association.
4. Choose later generation SU to lower risk of hypoglycemia;
11. f no specific comorbidities (i.e., no established CVD, low risk of « SU* - TZD? - Basal insulin
glimepiride has shown similar CV safety to DPP-4i il b pio
6. Be aware that SGLT2i labelling varies by region and individual agent or no weight-related comorbidities)
with regard to indicated level of #GFR for initiation and use 12.G e fic cost of d n 1 Actioned whenever these become new dlinical of
& .,.,;...,i bmlcpr i hcvm:‘:“. and atfoet o bre . Most patients enrolied in the relevant triale were on metformin st baseline as
have primary g e d‘."' yuooo.-h\nﬂngw

empagiifiazin have primary heart fallure outcome data.

MWAETC



How to Think about Selecting the Appropriate
Diabetes Medication(s)

o Mechanism of action

. Efficacy (on average how much does it
lower blood sugar)

. Does it cause hypoglycemia yes/no

. Weight gain/Weight loss/Weight neutral

. Cardiovascular effects

. Use in CKD and renal protective effect

° Use in HIV

. Common side-effects

. Serious side-effects

MWAETC



Recommendations ADA

e Diet, physical activity, and behavior-
altherapy designed to achieve >5% L I F E s T Y L E T H E RA P Y
weight loss should be prescribed for
overweight and obese patients with
type 2 diabetes ready to achieve
weight loss. A

e Such interventions should be high
intensity (=16sessionsin 6 months)
and focus on diet, physical activity,
and behavioral strategies to achieve
a500~750 kcal/day energy deficit. A

e Diets should be individualized, as
thos? t'hat prov.idet.he Sam.e caloric Goa|:>7% Sustained Weight IOSS .
restriction but differ in protein, carbo- o
hydrate, and fat content are equally
effective in achieving weight loss. A . . .

e For patients who achieve short- 5% is needed to produce beneficial

term weight-loss goals, long-term

(=1 year) comprehensive weight Outcomes |n g|ycemIC Contr0|, |IpIdS, and

maintenance programs should be o) i ey
prescribed. Such programs should A HZ] bIOOd pressu re Jl:””'d o
provide at least monthly contact Activity [ 4

and encourage ongoing monitoring
of body weight (weekly or more fre-
quently), continued consumption
of a reduced-calorie diet, and par-
ticipation in high levels of physical
activity (200—300 min/week). A

al replacement

dical supervision

Franz MJ, etal. J Acad Nutr Diet 2015;115:1447-146

Lean ME etal. Lancet2018;391:541-551
American Diabetes Association Diabetes Care 2019 Jan; 42(Supplement 1): S46-S60 MWAETC
Endocrine Practice: January 2020, Vol. 26, No. 1, pp. 107-139



Insulin

As glucose toxicity resolves, simplifying the regimen and consider
changing to insulin sparing agents if possible

Consider initiating when blood glucose is 2300 mg/dL (16.7 mmol/L)/A1c >10%
For catabolic features and/or symptoms of hyperglycemia (i.e., polyuria or

polydipsia)

o N MWAETC
American Diabetes Association. 2020 Jan;43(Suppl 1):598-S110.



Target Sites of Action

Insulin secretion Glucagon secretion
: a“m” ¥ Incretins
eg s Amylin
GI A Incretins ) v
Incretins P g Appetite control
a glm G 7/ Incretins
Aml;:\lbttors L&, Amylin
Bile acid K
sequestrant Neurotransmitter Dysfunction
Hyperglyceml Bromocriptine
‘ ‘\\_ \ %Gluoose
4' Metformin Ol’l
Q inhibit
¥ Thiazolidinediones Lipotoxicity -
Thiazolidinediones Glucose ugtake and
utilization
4 Thiazolidinediones
4 Metformin

Feingold KR. Endotext [Internet]. South Dartmouth (MA): MDText.com, Inc.; 2000.

MWAETC



BIGUANIDES/METFORMIN



Biguanides/Metformin

Class/Main Action

Daily Dose Range

Considerations

Biguanides

* Decreases hepatic
glucose output

* First line med at
diagnosis of type 2

metformin
(Glucophage)

Riomet
(liquid metformin)

500 - 2500 mg
(usually BID w/ meal)

500 - 2500mg
500mg/5mL

Extended Release-XR
(Glucophage XR)
(Glumetza)
(Fortamet)

(1x daily w/dinner)
500 — 2000 mg
500 — 2000 mg
500 — 2500 mg

Side effects: nausea, bloating, diarrhea, B12 deficiency.
To minimize Gl Side effects, use XR and take w/ meals.
Obtain GFR before starting.
¢ |f GFR <30, do not use.
« |f GFR <45, don't start Meformin
* |f pt on Metformin and GFR falls to 30-45, eval risk
vs. benefit; consider decreasing dose.

For dye study, if GFR <60, liver disease, alcoholism or
heart failure, restart metformin after 48 hours if renal
function stable.

Benefits: lowers cholesterol, no hypo or weight gain,
cheap. Approved for pediatrics, 10 yrs +

Lowers Alc 1.0%-2.0%.

https://diabetesed.net/pocket-cards-insulin-and-diabetes-medication/

MWAETC




Metformin and HIV

Improves insulin sensitivity, it may not be well tolerated by cachexic patients.
Metformin is more likely to cause diarrhea than other drugs
Avoidedin combination with drugs such as stavudine given risk for Lactic Acidosis

Abacavir, lamivudine and tenofovir are the least likely drugs to cause elevation of
lactatelevels

Metformin was associated with a significantdecrease in appendicularfat mass
compared with placebo (-686.0 vs 161.0 g; P=0.03). There was no significant changein
lipid profile or insulin sensitivity between the two groups at 24 weeks.

Kohli R et al. HIV Med. 2007 Oct;8(7):420-6

Kalra S et al Diabetol Metab Syndr. 2011 Jan 14;3(1):2 MWAETC



Metformin and HIV

increase 9% when given with
dolutegravir once daily. If given
with dolutegravir S0 mg BID,
then metformin ALUC increase
2.4 fold; Cmax increase 2 fold
and Cmin increase 14%.

adverse effects
from metformin
(2.0, 51 side
effects].

Interactions with Metformin
. . Dose Effect . Mechanism
Antiretroviral Dose of . Potential
(ARV) of Metformin on ARY Effect on Metformin Levels cClinical Effects of Management
ARY Levels Interaction
Bictegrawiri32 | 50 500 mg Mot Cmay incoreased 28%; ALIC Potential - )
(Biktaryy) mg twice daily | studied | increased 39%,; Cmin increased | increase in Mo dose ad]u5tment
daily 6%, metformmin necessary; monitor for
adverse effects gastrointestinal adverse
(gastrointestinal) effects
Dolutegravir 50 500 mg - Metformin &AUC increased 79%; | Potential - _ _
(Tivicay) g BID Crmax increase 66%, Crmin increased In patients taking

dolutegravir who are
starting metformin, begin
with lowe metformin dose
and titrate up carefully.
Recommended dose limit of
metformin 1000 mg daily. If
patient is already on
metformin and initiating
dolutegrawir, monitor
glucose, hemoglobin alc,
and metformin adverse
effects and adjust dose as
NECESSary.

““"indicates that there are no data availabhle

hitphivinsite.ue sfe dufinsi e? pa ge=ar -00 -02&.p ost =8&par am =253

MWAETC




Metformin/Risk for Lactic Acidosis

Previous US Food and Drug Administration Prescribing
Guidelines for Metformin as Related to Kidney Function

*“Do Not Use”

*Serum creatinine levels:
> 1.5 mg/dL males
> 1.4 mg/dL females

Source: Metformin final printed labeling MWAETC



Metformin in Patients With T2D and Kidney Disease:

A Systematic Review

Table 2. Possible Approach to Metformin Prescribing in the Setting of CKD*

CKD eGFR, mL/min Maximal Total

Stage per 1.73 m? Daily Dose, mg  Other Recommendations

1 290 2550

2 60 -<90 2550

3A 45 -<60 2000 Avoid if kidney function is or expected to become unstable
Consider more cautious follow-up of kidney function

3B 30 -<45 1000 Do not initiate therapy at this stage but drug may be continued
Avoid if kidney function is or expected to become unstable
Consider more cautious follow-up of kidney function

4 15 -<30 Do not use

5 <15 Do not use

Metformin: FDA Safety Review of Metformin-
Containing Drugs April 2016 updated

Inzucchi SE et. Al JAMA. 2014;312(24):2668-2675.

Abbreviations: CKD, chronic kidney
disease; eGFR, estimated glomerular
filtration rate.

 This strategy has not been
evaluated or validated in a clinical
trial; there are no data to support its
efficacy, safety, or potential to
improve clinical outcomes.

MWAETC



UKPDS:CV risk reduction

Lessons from UKPDS:
Legacy Effect of Earlier Metformin Therapy

UKPDS Trial
Intervention

POST-Trial
Monitoring

1977 - 1997 Diabetes-related deaths 1997 - 2007

>

All —-Cause Mortality

>

CV Complications ﬁ

reduced and Survival
increased versus other
therapies

Myocardial Infarction

¢4

~

g

CV Complications
reduced and Survival
increase maintained

UKPDS 34. Lancet 1998; 352: 854-65
UKPDS 80. NEJM 2008; 359: 1577-89

e The number

needed to treat
to avoid one
death was 14

ARR 0.07

MWAETC



Liver Disease and Metformin

* .50%-70% reduction in HCC risk among those treated with
metformin

 Hep C: reduced in risk for HCC, liver related mortality, and
transplantation

« Reduce the incidence of overt hepatic encephalopathy by
8 folds through inhibition of glutaminase activity

« Metformin is often withheld from patients with liver
diseases due to an exaggerated concern for metformin-
associated lactic acidosis (MALA)

« MALA s an exceedingly rare condition with an estimated
Incidence of < 10 per 100000 patient-years of exposure in
patients without significant renal impairment

Ampuero J et al. PLoS One. 2012;7:e49279

Nkontchou G et al.. J Clin Endocrinol Metab. 2011;96:2601-2608 MWAETC
hang X et al. Hepatology. 2014 Dec;60(6):2008-16



Summary: Metformin

« Try again low dose with Extended release (XR) in those with hx of Gl
Intolerance

« Do not stop if GFR > 30 and can start GFR> 45

« Cheap, low risk hypoglycemia, causes slight weight loss

« May have CV benefits

« Appears to have benefit in Hep C pts and HIV

» Consider decreased dose

« Consideruse in prediabetes (hx of GDM, BMI >30, Age <60)

MWAETC



SULFONYLUREAS




Sulfonylureas

* Glimepiride and glipizide associated with a reduced
likelihood of hypoglycemia
* Glimepiride also improves first-phase insulin secretion
-reducing postprandial hyperglycemia.
« Glyburide more associated with hypoglycemia

Sulfonylureas

¢ Stimulates
sustained insulin
release

glyburide:

(Diabeta) 1.25-20mg
(Glynase PresTabs) | 0.75-12 mg
glipizide: (Glucotral) | 2.5-40 mg
(Glucotrol XL) 2.5-20mg
glimepiride (Amaryl) | 1.0-8 mg

Can take once or twice daily before meals.
Low cost generic.

Side effects: hypoglycemia and weight gain.
Eliminated via kidney.

Caution: Glyburide most likely to cause
hypoglycemia.

Lowers Alc 1.0% — 2.0%.

https://diabetesed.net/pocket-cards-insulin-and-diabetes-medication/

Diabetes Care 2002 Sep: 25(9): 1607-1611.

MWAETC




Sulfonylureas in CKD

Stage 2 (eGFR 60-90) & Stage 3 (eGRF 59-45 ):

* Glyburide (Glibenclamide): Limit use in stage 2. Not
recommended Stage 3

* Glimiperide: Start at reduced dose 1-2mg dally for
Stage 2 -3 . Not recommended Stage 4.

Stage 4 CKD (eGFR <30)

*Glipizide short acting is preferred (dose 2.5 to 10
mg/day)

Diabetologia. 1996 Dec; 39(12):1617-24 MWAETC
Jonsson A et al. Eur J Clin Pharmacol. 1998 Feb; 53(6):429-35



Second and Third Generation Sulfonylurea vs. Metformin

Monotherapy in Patients with Type 2 Diabetes

B: Cardiovascular mortality

ADOPT 2006228 8/1447 4/1455 2.01 (0.61-6.66) —
Campbell et al., 19945 0/24 0/24 Not estimable :
DeFronzo et al., 1995%° 0/209 1/210 0.33 (0.01-8.17) U l
Derosa et al., 2004% 0/81 0/83 Not estimable No increased risk
Hermann et al., 1991b%'-3¢ 1/34 0/38 3.34 (0.14-79.42) i R with Sulfonylu rea
Lawrence et al., 20043 0/22 1/21 0.32 (0.01-7.42) & .
Tosi et al., 2003%* 0/22 0/22 Not estimable use
Yamanouchi et al., 2005% 0/37 0/39 Not estimable ;
Overall 9/1876 6/1892 1.47 (0.54-4.01) ’
Heterogeneity: 2 = 0% . " .
0.01 0.1 1 10 100
C: Nonfatal macrovascular outcomes
ADOPT 2006228 41/1447 58/1455 0.71 (0.48-1.05) I‘
Hermann et al., 1991b%"* 9/34 18/38 0.56 (0.29-1.07) ——
Tosi et al., 2003° 0/22 0/22 Not estimable Favors
Yamanouchi et al., 20054 /37 0/39 Not estimable Su |f0ny | ureause
Overall 50/1540 76/1554 0.67 (0.48-0.93) <
Heterogeneity: > = 0% : i :
0.01 0.1 1 10 100

Relative risk (95% Cl)

All-cause Mortality: RR 0.98, 95% Cl 0.61 to 1.58
Cardiovascular Mortality :RR 1.47 95% CI 0.54 to 4.01

CMAJ Open. 2014 Juk-Sep; 2(3): E162-E175 MWAETC



Sulfonylureas and Liver Disease

* Main risk hypoglycemia

*Increased odds of HCC development by up to 3 folds
amongst patients with T2DM treated with sulfonylureas

* Expert opinions advise that insulin secretagogues be
avoided or used with extreme caution in patients with
CLD/ESLD

Singh S, et al Am J Gastroenterol. 2013 Jun;108(6):881-91

Lee JY et al. Sci Rep. 2019;9:853 MWAETC
Chung et al .World J Hepatol 2020 September 27; 12(9): 533-692



Sulfonylureas and HIV

* Insulin secretagogues risk is for hypoglycemia

* The glinides(glimiperide) address the defect in first phase
Insulin secretion seen in some PI

* Glycemic response was independent of the initial class of
diabetic medication prescribed among HIV-uninfected and
HIV-infected adults with type 2 diabetes but poorer
response among Black and Hispanic patients

KalraS et al Diabetol Metab Syndr.2011 Jan 14;3(1):2
Han JH et al. Diabetes Care.2017 Feb;40(2):218-225 M



Summary: Sulfonylureas

* Continue both metformin and sulfonylureas(glimiperide) if
start basal insulin

* Use glimepiride If possible given has more post meal
benefit

» Start low dose if eGFR < 60 i.e. 1mg glimepiride

* If eGFR < 30 use glipizide short acting 2.5mg daily to bid
* Weight gain and no CV benefit but also no harm

* Cost effective but may increase risk for hypo and not

recommended In those with liver disease

Diabetes Care 2002 Sep; 25(9): 1607-1611. M



DIPEPTIDYL PEPTIDASE (DPP)-4 INHIBITORS




Dipeptidyl Peptidase (DPP)-4 Inhibitors

G/ Vain Acton | Names) | Da DoseRang

DPP - 4 Inhibitors sitagliptin 25 - 100 mg daily - *If creat elevated, see med insert for dosing.
“Incretin Enhancers” (Januvia) eliminated via kidney* | gjqa effects: headache and flu-like symptoms.
* Prolongs action of Can cause severe, disabling joint pain. Contact
gut hormones saxagliptin 2.5 -5 mg daily - MD, stop med.
o + . .
* Increases insulin (Onglyza) E!lmlnﬂtEd via Report signs of pancreatitis.
secretion kidney*, feces
: FSaxagliptin and alogliptin can increase risk of
* Delays gastric . . i
: = linagliptin 5 mg daily - heart failure. Notify MD for shortness of breath,
EPERInG (Tradjenta) eliminated via feces | adema, weakness, etc.
alogliptin 6.25 - 25 mg daily — No wt gain or hypoglycemia.
(Nesina)t eliminated via kidney*

Lowers Alc 0.6%-0.8%.

http://diabetesed.net/pocket-cards-insulin-and-diabetes-meds MWAETC



DPP-4 Inhibitors: Use in CKD

 Most DPP-4 inhibitors reduce dose
» Example:
Sitagliptin (Januvia to 50mg : eGFR: 30-45)
25mg when eGFR< 30
VS.
Linagliptin (Tradjenta) not renally cleared

« Safety data stage 1-4 CKD
 Limited data in ESRD

Chen M et al. Ren Fail. 2016:38(4):581-7 M



CV Outcome Studies for DDP4-Is

Follow-up
time Mean age
(years)

Mean HbA1lc | cv status of
levels (%) patients

Primary

Intervention .
endpoint

SAVORTIMI

TECOS

EXAMINE

Saxagliptin
versus placebo
to standard of

CV death,
AMI, or stroke

care
CV death,
Sitagliptin AMI, unstable
versus placebo angina, or
stroke
Alogliptin versus CV death,

placebo to

standard of care "Ml or stroke

Adapted: Del Olmo-Garcia et al. J Diabetes Res. 2018 Apr 2.

18,206

14,724

5380

2.1

3

1.5

240

CVDor
>6.5 high CV
risk

Pre-
existing
CvD

6.5-11

Acute
coronary
syndrome
within
previous
15-90 days

MWAETC

6.5-11



DPP-4 Inhibitors and CV Protection?

* 4 large trials failed to show CV benefit

> SAVOR-TIMI 53 (Saxagliptin Assessment of
Vascular Outcomes Recorded in Patients
with Diabetes Mellitus-Thrombolysis in
Myocardial infarction) — May increase CHF

> EXAMINE (Study of Alogliptin in Subjects
with Type 2 Diabetes and Acute Coronary
Syndrome) - May increase CHF

> TECOS (Trial Evaluating Cardiovascular
Outcomes with Sitagliptin) - neutral

> CAROLINA Study (Linagliptin) - neutral

MWAETC



DDPA4-| and HIV

 Sitagliptin Reduces Inflammation and Chronic
Immune Cell Activation in HIV+ Adults With
Impaired Glucose Tolerance pilot 8 week trial

« Sixteen weeks of sitagliptin had no effect on
sCD14 levels In virologically suppressed
participants with HIV.

« CXCL10, a chemokine involved In
atherogenesis that predicts non-AlDS events
during ART, declined markedly with sitagliptin

BestC, et al. J Clin Endocrinol Metab.2015Jul;100(7):2621-9. M
Dubé et al. Clin Infect Dis. 2019 Sep 13;69(7):1165-1172



DDP-4 Inhibitors and Potential Renal Benefit

Significant joar iy
reductions in

H A t" /
Anti-oxidant o

microalbuminuria inflammatory
and in proteinuria -\

Improved DPP-4 Upregulation
mito- . of stromal
PRSI & Inhibition = cell-derived
dysfunction ( systemic & renal) factor-1

/ \

Improved
endothelial
dysfunction

Anti-fibrotic

TRenal blood flow

| Tubulointerstitial
Glucose l fibrosis and
lblood pression |Owe fing glomerulosclerosis

Scheen AJ et al. Diabetes Metab. 2018 Mar;44(2):101-111. M



DDP-4 Inhibitors and Liver Disease

* No improvement of fibrosis randomized, placebo-controlled
trials of sitagliptin for NASH

* The hepatic protective effects of DPP-4 inhibitors may be
from direct actions on hepatocytes via GLP-1 receptors and
appear to occur irrespective of the degree of glycemic
control

* HCV-infected T-cells may be responsible for the increased
serum DPP-4 activity in patients with HCV infection

* Limited human clinical data likely safe to Child stage b

Alam S et al. Hepat Med. 2018; 10:23-31 MWAETC
Zhonget al . Diabetes. 2013;62:149-157 &,\



Summary: DPP-4 Inhibitors

* Mild glycemic benefit (0.6-0.8% HbAlc reduction)

« Can use In renal disease and some potential renal
benefit

» Significant cost ($200 to $400/month)

* NO CV benefit -?? Harm for HF in those with or at
risk for CHF

* Weight neutral

* Well tolerated/ few side effects so consider in those
with compensated cirrhosis

MWAETC



QUESTIONS

Project

University of Washington
Seattle, WA

MWAETC
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