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Definition

= WHO

= “The rational use of drugs requires that
batients receive medications appropriate to
their clinical needs, in doses that meet their
own individual requirements for an adequate

period of time, and at the lowest cost to them
and their community.”




Six Principle of RDU
“PLEASE”

Pharmacy and Therapeutic Committee Strengthening

Labeling and Leaflet for Patient Information

Essential RDU Tools




Criteria for Using Medicines

= Appropriate indication
= Appropriate drug
= Affordable

= Appropriate administration, dosage and
duration

= Appropriate patient
= Appropriate patient information
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Steps of RDU

= | : Identify the patient’s problem based on
symptom & recognize the need for action

" |l : Diagnosis of the disease

= |l : List possible intervention or treatment

= |V : Start the treatment by writing an accurate &
complete prescription (name, dosage, duration)




Steps of RDU (cont.)

" V : Give proper information, instruction & warning
regarding the treatment (ADR, dosage schedule)

= V| : Monitor treatment

= Passive monitoring — explain patient what to do if
the treatment is not effective or if too many side effect
occurs.

= Active monitoring — appointment to check response
of the treatment
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Case

= A Thai, 66 year-old woman come to check up
yearly.

= BP 160/90 mmHg, HR 90 bpm, RR 16 /min,

BMI 30 kg/m?

* Her abnormal laboratory results

* FBG 260 mg/dl, HbAIC 8.6%
= BUN 18 mg/dl, Cr 0.8 mg/dl, eGFR 88 ml/min
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Case

= A Thai, 66 year-old woman come to check up
yearly.

= BP 160/90 mmHg, HR 90 bpm, RR |6 /min,

BMI 30 kg/m?

* Her abnormal laboratory results

* FBG 260 mg/d|, HbAIC 8.6%
= BUN 18 mg/dl, Cr 0.8 mg/dl, eGFR 88 ml/min

What are your management in this patient ?
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Steps of RDU

" | : Identify the patient’s problem based on
symptom & recognize the need for action

" || : Diagnosis of the disease

= |l : List possible intervention or treatment

" |V : Start the treatment by writing an accurate &
complete prescription (name, dosage, duration)
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Case

= A Thai, 66 year-old woman with first diagnosis
of T2DM, HT and obesity.

= BP 160/90 mmHg
= FBG 260 mg/dL, HbAIC 9.2%

Evaluate severity, complication and
atherosclerosis risk

= screening DR and micro-filament test
= urine albumin-creatinine

= Lipid profile
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Case

= A Thai, 66 year-old woman with first diagnosis of
T2DM, HT and obesity.

= BP 160/90 mmHg
= FBG 260 mg/dl, HbAIC 9.2%

= No DR, normal microfilament test
* Urine alb-Cr 10 mg/g

= Chol 280 mg/dL, TG 220 mg/dL, HDL 40 mg/dL,
LDL 190 mg/dL

What are your management in this patient !
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Steps of RDU

= | : Identify the patient’s problem based on
symptom & recognize the need for action

" || : Diagnosis of the disease

= |II : List possible intervention or treatment

" |V : Start the treatment by writing an accurate &
complete prescription (name, dosage, duration)




Hypertension

Blood pressure goals in hypertensive patients

Recommendations Class* | Level® Ref.€

A SBP goal <140 mmHg:

a) is recommended in patients at low-moderate CV risk; 266,269,270
b) is recommended in patients with diabetes; 270,275, 276
c) should be considered in patients with previous stroke or TIA; 296,297
d) should be considered in patients with CHD; 141,265
e) should be considered in patients with diabetic or non-diabetic CKD. 312,313

In elderly hypertensives less than 80 years old with SBP 2160 mmHg there is solid evidence to recommend reducing 25

SBP to between 150 and 140 mmHg.

In fit elderly patients less than 80 years old SBP values <140 mmHg may be considered, whereas in the fragile elderly

population SBP goals should be adapted to individual tolerability.

In individuals older than 80 years and with initial SBP 2160 mmHg, it is recommended to reduce SBP to between 287

150 and 140 mmHg provided they are in good physical and mental conditions.

A DBP target of <90 mmHg is always recommended, except in patients with diabetes, in whom values <85 mmHg 2%9.290

are recommended. It should nevertheless be considered that DBP values between 80 and 85 mmHg are safe and well 2’93 ’

tolerated.

@ European Heart Journal (2013) 34, 2159-2219

ssssssss doi:10.1093/eurheartj/eht151
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Hypertension

* Life style modification
— Salt restriction to 5—6 g per day is recommended

— Moderation of alcohol consumption to no more
than 20—30 g of ethanol per day in men and to no

more than 10-20 g of ethanol per day in women is
recommended




How Much Alcohol Is Healthy?

18 2

According to the National Institutes of Health, in the United
States, one “standard” drink contains roughly 14 grams of
pure alcohol, which is found in one of the following:

12 fl oz of . 8-9 fl oz of 5 fl oz of _ 1.5 fl oz shot of
reqular beer = malt liguor table wine = 80-proof spirits
[shown in a [“hard liquor™—

12 az glass) whiskey, gin, rum,

vodka, tequila, etc.)

‘%.i":'r | | '
£ | o T
= | 1h ot =T |
! : - —
about 5% about 7% ahrguz 1Z2% about 40%:
alcohal alcohol alcohol alcohol

Ihea percent of “pure” alcohol, expressad herg as atcaohol by volume {alc/voldl, vares by beverage
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40-80 g/d 20-40 g/d

3-6 drinks 1.5-3 drinks

Sleisenger & Fordtran’s Gl and Liver Disease, 10t edition, 2016




Hypertension

* Life style modification

— Increased consumption of vegetables, fruits, and
low-fat dairy products is recommended

— Reduction of weight to BMI of 25 kg/m2 and of
waist circumference to <102 cm in men and <88
cm in women is recommended, unless
contraindicated




Hypertension

* Life style modification

— Regular exercise, i.e. at least 30 min of moderate

dynamic exercise on 5 to /7 days per week is
recommended

— It is recommended to give all smokers advice to
quit smoking and to offer assistance.




Table I5 Drugs to be preferred in specific conditions
Condition Drug
:&s;wptc:m;cor_galrdam;ge______________________________
LVH ACE inhibitor, calcium antagonist, ARB
Asymptomatic atherosclerosis Calcium antagonist, ACE inhibitor
Microalbuminuria | ACE inhibitor, ARB
Renal dysfunction | ACE inhibitor, ARB
Clinical CV event |
Previous stroke Any agent effectively lowering BP
Previous myocardial infarction BB, ACE inhibitor, ARB
Angina pectoris BB, calcium antagonist
Heart failure - Diuretic, BB, ACE inhibitor, ARB, mineralocorticoid receptor antagonists
Aortic aneurysm | BB
Atrial fibrillation, prevention | Consider ARB, ACE inhibitor, BB or mineralocorticoid receptor antagonist
Atrial fibrillation, ;entricular‘ rate control “BB, non-dihydropyridine calcium antagonist "
ESRD/proteinuria ACE inhibitor, ARB
Peripheral artery disease | ACE inhibitor, calcium antagonist
Other | |
ISH (elderly) | Diuretic, calcium antagonist
Metabolic syndrome | ACE inhibitor, ARB, calcium antagonist
| Diabetesmellitus | ACEinhibiton, ARB
Pregnancy . Methyldopa, BB, calcium antagonist
Blacks Diuretic, calcium antagonist
ACE = angiotensin-converting enzyme; ARB = angiotensin receptor blocker; BB = beta-blocker; BP = blood pressure; CV = cardiovascular; ESRD = end-stage renal disease;
ISH = isolated systolic hypertension; LVH = left ventricular hypertrophy.

@ European Heart Journal (2013) 34, 2159-2219
EUROPEAN doi:10.1093/eurheartj/eht151

SOCIETY OF

CARDIOLOGY*®




Table 14 Compelling and possible contra-indications to the use of antihypertensive drugs

Drug

Diuretics (thiazides)

Beta-blockers

Calcium antagonists (dihydropyridines)

Calcium antagonists
(verapamil, diltiazem)

Compelling

Gout

Asthma

A-V block (grade 2 or 3)

A-V block (grade 2 or 3, trifascicular block)

Severe LV dysfunction
Heart failure

Possible

Metabolic syndrome
Glucose intolerance
Pregnancy
Hypercalcaemia

Hypokalaemia

Metabolic syndrome

Glucose intolerance

Athletes and physically active patients

Chronic obstructive pulmonary disease (except

for vasodilator beta-blockers)

Tachyarrhythmia

Heart failure

ACE inhibitors

Angiotensin receptor blockers

Mineralocorticoid receptor antagonists

Pregnancy
Angioneurotic oedema
Hyperkalaemia

Bilateral renal artery stenosis

Pregnancy
Hyperkalaemia

Bilateral renal artery stenosis

Acute or severe renal failure (eGFR <30 mL/min)

Hyperkalaemia

Women with child bearing potential

Women with child bearing potential

A-V = atrio-ventricular; eGFR = estimated glomerular filtration rate; LV = left ventricular.

@ European Heart Journal (2013) 34, 21592219
curorE
SEE2R Y

doi:10.1093/eurheartj/eht151




Thiazide diuretics

Beta-blockers . Angiotensin-receptor
: blockers

Other Calcium
Antihypertensives ~ antagonists

ACE inhibitors

ACE = angiotensin-converting enzyme.

Figure 4 Possible combinations of classes of antihypertensive drugs. Green continuous lines: preferred combinations; green dashed line: useful

combination (with some limitations); black dashed lines: possible but less well-tested combinations; red continuous line: not recommended com-
bination. Although verapamil and diltiazem are sometimes used with a beta-blocker to improve ventricular rate control in permanent atrial fibril-

lation, only dihydropyridine calcium antagonists should normally be combined with beta-blockers.

European Heart Journal (2013) 34, 2159-2219
EUROPEAN doi:10.1093/eurheartj/eht151

SOCIETY OF
CARDIOLOGY*
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T2DM

Glycemic target
= AIC goal <7% for many non-pregnant adults

" More stringent Al C goals (such as <6.5%) for
selected individual patients

" Less stringent Al C goals (such as <8%) may be

appropriate for patients with risk of
hypoglycemia, co-morbidities

ADA.2017.




Approach to the Management of Hyperglycemia
More stringent &= A1C 7% ==+ Less stringent

Patient / Disease Features

Risks potentially associated
with hypoglycemia and
other drug adverse effects

Disease duration

Life expectancy

Relevant comorbidities

Established vascular
complications

Patient attitude and
expected treatment efforts

Resources and support
system

newly diagnosed

highly motivated, adherent,
excellent self-care capabilities

readily available

long-standing

sgvera

severe |

less motivated, nonadherent,
poor self-care capabilitios
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T2DM

= Life style modification

* Nutritional therapy
" Weight management
= Exercise
* Pharmacologic therapy




Start with Monotherapy unless:

Dual Therapy

W

&AM is greater than or equal to 9%, consider Dual Therapy.

AT i greater than or equal te 10%, blood glucose iz greaber tThan or egqual te 300 """"g,."'dL.
ar patient is markedly symptomalic, consider Combination Injectable Therapy (See Figure 8.2}

Monotherapy Metformin

Lifestyle Management

EFFICALCY™ high

HY PO RISK lowe risk

WEIGHT neutral/lass
SIDE EFFECTS Gl lactic acidosis
COSTS" law

[ AIC target nol achieved aller aporoxi mately 3 moanth: &f monolherapy, procesd 0o 2-droeg combinalion (order not
meant to denote any specific preference — choice dependent on a variety of patient- & disease-specific factors);

Metformin +

Lifestyle Management

Sulfonylures
EFFICACY* high
HYPO RISK mederate risk
WEIGHT Gain
SIDE EFFECTS wooglycemia
COSTS" Qi

Thiazelidinedians
nigh

SV IS

gain

ederma, HF, fxs

o

DPP-4 inhibitor SGLT2inhibitor  GLP-1 receptor agonist m

ntermediate ntermaediate nigh highest

S TIEE QY FlSE Qi Fise migh rsk
neulra 013 ass Gain

1] GL, dehydration, fus Gl nypoglycemia
nign nen g migh

f &1 target not achieved after approximately 3 months of dual therapy, proceed to 3-drug combination (order not
meant te denate any specific oreference =— cholce dependent on a variety of patient- & cisease-specific factorsl

Lifestyle Management

Triple Therapy Metformin +
Sulfonylurea + Thiazelidinedione +
TZD 5U
ar DPP-&- ar DPP-4-
ar SGLT2- ar SGLT2-
ar  GLP-1-RA ar  GLP-1-RA

L

i

or IETTEEN

or TN

DPFP-4 inhibibar + SGLT2 inhibitar + GLP-1 recepbor aganist + m

5U 5U 5U TZD
ar TZD ar TZD ar TZD ar DIPP-4-j
ar SGLT2- or DPP-4-i or SGLT2 ar SGLT2-

o BT o | GiRA o QECTTOEN o | GLP-RA
L (nsulin® |

f A1C target not achieved after appreximately 3 months of triple therapy and patient (1) on eral combination, move to
kasal inzulin @r GLP-1 RA, (23 on GLP-1 RA, add baszal insulin, ar (33 on eptimally titrated basal insulin, add GLP- RA o
realtirme imsulin, Metfermin therapy should be malntained, while ather oral agents may be discontinued on an Individua
basis to aveid unnecessarily complex or costly regimens (e, adding a fourth antinyperglyoermic agent)

Combination Injectable Therapy (See Figure 8.2) [ 7.




T2DM: Pharmacological Therapy

Start with Monotherapy unless: *FBG 260 mg/dl, HbAIC 9.2%

AlC is greater than or equal to 9%, consider Dual Therapy.

AlIC is greater than or equal to 10%, blood glucose is greater than or equal to 300 mo/dL,
or patient is markedly symptomatic, consider Combination Injectable Therapy (See Figure 2.2).

Monotherapy Metformin Lifestyle Management
EFFICACY* high
HYPO RISK low risk
WEIGHT neutral/loss
SIDE EFFECTS Gl/lactic acidosis
COSTS* low
If A1C target not achieved after approximately 3 months of monotherapy, proceed to 2-drug combination {order not
meant to denote any specific preference — choice dependent on a variety of patient- & disease-specific factors):

Y

Dual Therapy Metformin + Lifestyle Management
sulfunylum Thiazelidinedione  DPP-4 inhibiter SGLTZ inhibitor  GLP-1receptor agonist [l

EFFICACY" high high intermediate intermediate high highest
HYPO RISK moderate risk low risk ow risk low risk ow risk high risk
WEIGHT gain gain neutral loss 055 gain
SIDE EFFECTS hypoglycemia ederna, HF, fxs rarg GLU, dehydration, fxs Gl hypoglycemia
COS5TS" low low high high high high
If &1C target not achieved after approximately 3 months of dual therapy, proceed to 3-drug combination (order not
meant to dencte any specific preference =— choice dependent on 2 variety of patient- & disease-specific factors):

ADA.2017.




Risk factor
smoking

hypertension

FHx of premature
CVD

Micro-albuminuria




Dyslipidemia

M15199 1 FUAUBILINGN statin ANLlse@nanwlunisam LDL-C

High intensity statin

AATZAL LDL-C fausy
FNEad lANINNI
faeay 50

Atorvastatin 40-80 «n.
Rosuvastatin 20 4.

Moderate intensity statin

ARSI LDL-C rawBy
e sz
Faeiae 30-50
Simvastatin 20-40 4n.
Atorvastatin 10-20 {nN.
Rosuvastatin 5-10 dn.
Pravastatin 40 {n.
Fluvastatin 80 {n.
Pitavastatin 2-4 4n.

Low intensity statin

ARTEAL LDL-C rinuls
SN adlAasndd
faeaz 30

Simvastatin 10 dn.
Pravastatin 10-20 «n.
Fluvastatin 20-40 «n.
Pitavastatin 1 4n.




Dyslipidemia

RIS

1. filasusazsnennanauauadsanguen statin uansafiulyl unese
T G e T eI

2. ldmasld simvastatin 80 wn.

3. laiangd simvastatin ﬁ"quﬁumﬁméﬂmﬂ@u conazole, erythromycin,
clarithromycin, protease inhibitor, gemfibrozil, cyclosporine, danazol

4. ipsld simvastatin >10 un.siedu e Hsau s verapamil, diltiazem

5. lainns 4 simvastatin > 20 un.fefu ileldsauRy amiodarone,
amlodipine, ranolazine

6. A992dms 39314 high intensity statin lunstigfilagiang > 75T fila
Léﬂqﬁﬂﬂmuﬂﬂﬁﬁ?ﬂqizudqqaq Q’ﬂqaﬁﬁﬂ?:f?ﬁﬁﬂmﬂﬂﬂuﬂmq @lsildann

s

1i5iR) uaz filaelsnlnizaiissey 30-5




Table 6
Atherosclerotic Cardiovascular Disease Risk Categories and LDL-C Treatment Goals

Treatment goals

LDL-C | Non-HDL-C Apo B
Risk category Risk factors?/10-year risk" (mg/dL) (mg/dL) (mg/dL)

— Progressive ASCVD including unstable angina in patients
after achieving an LDL-C <70 mg/dL

Extreme risk — Established clinical cardiovascular disease in patients with
DM, CKD 3/4, or HeFH

— History of premature ASCVD (<55 male, <65 female)

— Established or recent hospitalization for ACS, coronary,
carotid or peripheral vascular disease, 10-year risk >20%

— Diabetes or CKD 3/4 with 1 or more risk factor(s)

— HeFH

— =2 risk factors and 10-year risk 10-20%
— Diabetes or CKD 3/4 with no other risk factors

Moderate risk <2 risk factors and 10-year risk <10% | <100 <130 <90
Low risk 0 risk factors <130 <160 NR

Very high risk

High risk <100 <130 <90

Abbreviations: ACS = acute coronary syndrome; ASCVD = atherosclerotic cardiovascular disease; CKD = chronic kidney
disease; DM = diabetes mellitus; HDL-C = high-density lipoprotein cholesterol; HeFH = heterozygous familial hypercholes-
terolemia; LDL-C = low-density lipoprotein cholesterol; MESA = Multi-Ethnic Study of Atherosclerosis; NR = not recom-
mended; UKPDS = United Kingdom Prospective Diabetes Study.

& Major independent risk factors are high LDL-C, polycystic ovary syndrome, cigarette smoking, hypertension (blood pressure
=140/90 mm Hg or on hypertensive medication), low HDL-C (<40 mg/dL), family history of coronary artery disease (in male,
first-degree relative younger than 55 years; in female, first-degree relative younger than 65 years), chronic renal disease (CKD)
stage 3/4, evidence of coronary artery calcification and age (men =45; women =55 years). Subtract 1 risk factor if the person
has high HDL-C.

® Framingham risk scoring is applied to determine 10-year risk.

Reproduced with permission from Garber et al. Endocr Pract. 2017;23:207-238.




Dyslipidemia

Fibrate

1 m%ﬁma‘mﬁumﬂzﬁu fibrate ietlesfumainsugausniay
lunsdindlssdutriglycerides > 500 4n./A3. ﬂﬂv’iﬂurzfﬂ’ﬂqdmﬁ@u eGFR <
60 NA.ANTA.73 P34, B1aRaNTEHeNEeszAU triglycerides 2 1,000
NN/AR. [AWULUNITAL + ADNNYBINANF WAL 2]

> fidulsevinlauazuaeniden wie fanudsrelsaialauas
VABAIADAZY L1 LNV 7id sxslasTu triglycerides > 200 un./Aa. $93
nuladu HDL-C < 35 un.siana. Wiayiansun lienngu fibrate $aumiwien
statin WiaanAderalsavialanasaeniden [Aruuzissiy +
ADUNNUBNNANFIUTEAL 3]

3 ldmasld gemfibrozil $aumy statin

4 N9l fibrate FBNANTNDNNIITNIUIBN1A (€GFR) (AN1ANLAN)




Dyslipidemia

Ezetimibe
1 i\ ezetimibe 2uAEARARTAL LDL-C Arsazdedldsanri
(N statin ine aniiu lunsdiiifanalifedsyasdann statin naneeiia
2 14 ezetimibe $amu statin lunsdl Gl
2.1 Tunsainl&54 high intensity statin udaulusveziaauuasing
fee 6 1ew wdszdy LDL-C deldldmudimang Tunguitheifianns
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22 Wfhefildy statin wdadualiftedsrasdainen vinliges
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Dyslipidemia

Ezetimibe

2.3 Tugthenisesiu LDL-C fielalimsthvang windaaialunng

Wien statin 1nmge i flaeladenssas 4.5 7 bllEsumstdanauwnmls
3 Taiuneain Wil Aeunnslden statin flunsld ezetimibe auwibien
WUl (AST, ALT) qﬂ%u wAladiny 3 whaesAnlng wavealdla

YA MR B

* Life style modification
— Diet control
— Exercise
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Case

= A Thai, 66 year-old woman with T2DM, HT,
dyslipidemia and obesity.

= Medication
= Glipizide 5 mg/d
= Metformin 1000 mg/d
* Hydrochlorothiazide 12.5 mg/d

= Enalapril 5 mg/d
= Simvastatin 20 mg/d
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Case: Follow up

= A Thai, 66 year-old woman with T2DM, HT,
dyslipidemia and obesity.

* | month later; BP 150/90 mmHg, FBG 200 mg/dL

= Medication
= Glipizide 5 = 10 mg/d
= Metformin 1500 mg/d
* Hydrochlorothiazide 12.5 mg/d

= Enalapril 5 = 10 mg/d
Simvastatin 20 mg/d
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Case: Follow up

= A Thai, 66 year-old woman with T2DM, HT,
dyslipidemia and obesity.

= 2 month later, BP 140/90 mmHg, FBG 170 mg/dL,
creatinine 1.0 mg/dL (eGFR 58.7 ml/min)

= Medication
= Glipizide 10 mg/d
= Metformin 1500 - 2000 mg/d
* Hydrochlorothiazide 12.5 mg/d

= Enalapril 10 mg/d
Simvastatin 20 = 40 mg/d
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Case

= A Thai, 66 year-old woman with T2DM, HT,
dyslipidemia and obesity.

= 3 month later, she developed arthritis at right

ankle. She took over the counter drugs
(NSAIDs) for pain relieving.

= | week later, she has edema both legs and
come to OPD.

= BP 160/90 mmHg




= Laboratory investigation W
* Creatinine 3.0 mg/dL ,eGFR 15.5 mL/m|n
= Serum lactate 3 mg/dL

= pH 7.0, HCO, 12 mg/dL

Serum uric acid 10 mg/dL

Synovial fluid from right ankle: intra/extracellular
needle shaped crystal
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Problem List

= Acute kidney injury
= |Lactic acidosis

= Acute gouty attack

= History of NSAIDs use
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Acute Kidney Injury (AKI)

= Etiology
* NSAIDs

= Management

= Avoid others nephrotoxic agent

* RRT due to toxin (metformin induce lactic
acidosis) and lactic acidosis




Metformin and GFR

cFR(mmin/173m) | Acion

> 60

<60 and >45

<45 and >30

<30

No renal contraindication
Monitor renal function annually

Continue use
Monitoring renal function q 3-6 months

Use lower dose (50% maximum dose)

Closely monitor renal function g 3 months
Do not start new patients on MFM

Stop MFM
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Sulfonylurea and GFR

Glibenclamide * Avoid in hypoglycemic risk patients
(esp. >65 yr)
* Avoid in eGFR <60 mL/min

Glipizide Can use in any stage of CKD

Avoid combination SU  Same mechanism
+ glinide (repaglinide)
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T2DM in AKI

= Decrease of renal function
* Drug toxicity
* Risk of hypoglycemia

= Management

= Off metformin and glipizide
= Control glycemic with insulin
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Clinical presentation of gout

Chronic tophaceous gout

Intercritical gout and '
recurrent attack

Asymptomatic hyperuricemia
4




Intensity 4
of pain

P
¥

THE STAGES OF GOUT

Asymptomatic
hyperuricemia

Acute intermittent gout

Hochberg’s Rheumatology 5t Ed.






Acute gout attack
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Within 12-24 hr.— good response
Peak action in 2 hours

|.2 mg oral then 0.6 mg oral in
| hr (1.8 mg total)

After 12 hr: 0.6 mg oral q 8-12 hr
(< 4 tabs/day) x 7-10 days

Side effect: N/V, abdominal cramp,
diarrhea, BM suppression,
arrhythmia, hepatotoxic, myopathy,
neuropathy

Non-dialyzable

Stop when diarrhea

CrCl (ml/min)

> 60
40-59
30-39
11-29

<10 or RRT

Dosage of
Colchicine

0.6-1.2 mg/day
0.6 mg/day

0.6 mg q 2 days

0.6 mg q 3 days

avoid




NSAIDs, COX-2 inhibitor

Naproxen:
— 500 mg oral bid x 5 days AN s o
Sulindac: \
— 300-400 mg/day x 7-10 days

Indomethacin:

— 150-200 mg/day x 3 days then
75-100 mg/day x 4-7 days

Etoricoxib 120 mg/day
Other NSAIDs, COX-2 Bo
inhibitor Dayin Study

Figure 2. Patient’s assessment of pain, by treatment group. Pain was

NO consensus on the IS Of assessed daily over the entire treatment period, from baseline (ran-

domization visit [R]) to day 8, with the use of a 0—4-point Likert scale.

I M ketO I”'O|aC or tOplca| The primary efficacy end point was the patient’s assessment of pain in

NS AI DS the study joint (0-4-point Likert scale) over days 2-5 of treatment
(modified intent-to-treat approach).

Mean £ SE

£
@
o
-
G
E
@
E
W

w

i)
g
E

&
®
i

ARTHRITIS & RHEUMATISM Vol. 50, No. 2, February 2004, pp 598-606
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NSAIDs, COX-2 inhibitor

Serious side effects include: Other side effects include:
e heart attack e stomach pain

* stroke e constipation

* high blood pressure e diarrhea

e heart failure from body swelling ® gas

(fluid retention) e heartburn
* kidney problems including kidney failure e nausea
e bleeding and ulcers in the stomach and e vomiting
Intestine e dizziness
* low red blood cells (anemia)
» |ife-threatening skin reactions
* |ife-threatening allergic reactions
* |iver problems including liver failure
» asthma attacks in people who have asthma

https://dailymed.nlm.nih.gov/dailymed/fda



NSAIDs, COX-2 inhibitor

Table 1: Risk factors for NSAID induced acute kidney injury'?

Risk factor Effect

Increasing age (particularly age >65), chronic MNarrowing of renal arterioles which may reduce their
hypertension and atherosclerosis capacity for renal afferent dilatation

Pre-existing glomerular disease or renal Renal afferent dilatation is likely to be required to
maintain GFR

Volume depletion Lowers afferent glomerular arteriolar pressure and
+ True volume depletion (ie. Gl or renal salt and stimulates secretion of angiotensin Ii

water losses, blood Inss[ diuretic use)
« Effective volume depletion (ig, cirrhosis or heart

failure)

[ Use of ACE inhibitors or ARBs ] ACE inhibitors and ARBs prevent efferent arteriole
vasoconstriction which is also important in maintenance

I Use of the ‘triple whammy' (ACE inhibitor or ARB i Diuretic may cause volume depletion. See above for
‘ plus diuretic plus NSAID) I ACE inhibitor/ARB effects

----------------'

ACE=Angiotensin Converting Enzyme; ARB=Angiotensin 11 Receptor Blocker

Prescriber Update 2013; 34(2) June



Treatment in Acute Gout Attack

NSAIDs/

COX-2 /
inhibitor

(Colchicine)

( IA
steroid




55
Limitation of acute gout treatment
Adverse effects Colchicine NSAIDs/
COX-2 inhibitor
Gl +

+
Liver toxicity

Fluid retention

CVS event

Renal dysfunction

CNS dysfunction

Platelet dysfunction + in NSAIDs

Impaired wound healing

Hyperglycemia

Infection
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Control of hyperuricemia

Uric lowering drugs:
o Xanthine oxidase inhibitors
o Uricosuric drugs

o Uricolytic drug
Start ULT after gout attack -2 weeks
Combination with prophylactic agent
Rapidly lower uric acid level = gout attack

Individual response
Life long ULT




E-GOUT-R-09 | nsdulaan allopurinol Aaudniszifinisldanuaznisunen sauny
o 1] .l"_"J B n:: B o i
Auuziaduinaainsunet wazasizuanluauiatasualnag o

L o o W 5 i
sy i]u-[ﬁ'llﬂ"]"l"‘l HIEATITINE IFIH Rz NANISI YT e launwsay
Start low, 4
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* Allopurinol: Xanthine oxidase inhibitor

— Titrate dose every 2-5 weeks
— Max. dose 600-800 mg/day

 Side effects :
— Rash, nausea, diarrhea

Allopurinol hypersensitivity syndrome (AHS): fever, hepatitis, severe
cutaneous adverse reactions (SCARs — SJS/TEN (morbidity and
mortality rate 20 —25%)




HLA-B*5801

* Incidence of AHS: 0.1 - 0.4%
* Pharmacogenetics to screen for AHS/SCARs: HLA-B*580|

Table 5. Summary of reports revealed the association of HLA-B*5801 and allopuninol-induced SCARs

Frequency of
HLA-B*5801 (%)
Types of OR Sensitivity  Specificity
Ethnicity Study design SCARs" Patients Controls P-value (95% CI) (%) (%)

Han Case—control  SIS/TENMHSS  5U/51 (100) 20/135 {ES.{]}" 47 x 10721 5803 100 852

Chinese (34.4-9780.9)

European Case—control  SJIS/TEN 14/27 (55) 281822 (1.5F° <10 x 10759 20 55.6 Q8.5
(34-18T)

Japanese® Case—control  SIS/TEN 2710 (200 6986 (0.61)° <10 x 107% 4083 41 99 4
(10 5 152 0%

Thai Case—control ~ SJIS/TEN 2727 (100) 7/54(13.0)° 16 x 1073 3483 100 87
(19.2-6336.9)

FKorean Case—contol SIS/ TENS TS O207 6T (I0aT 2 X 10 - U7% U7 )

DIHS (18.3-521.5)
Korean' Retrospective SIS/TEN/AHS 9/9 (100) 41/432 {9.5}':‘ 1.6 x 1077 179.24 100 M5
cohort (10.19—

3151.74)

*HSS, hypersensitivity syndrome; DIHS, drug-induced hypersensitivity syndrome.

*Data from allopurinol-tolerant patients.

“Data from general population of the same ethnicity.

dAdjustad P-value after Bonferronni or Hochberg comrection.

“Calculated based on allele frequency.

"Because a 100% coincidence of HLA-B*5801 in serologic-type HLA-BSE in the Korean population, it is thought that HLA-BS5E is identical with
HLA-B*5801 [13].

Nephrol Dial Transplant (2011) 26: 3567—3572



Risk factors for
the development of AHS

HLA-
B*5801

ethnic diuretic
groups use
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Prophylaxis of gout attack

Colchicine 0.6-1.2 mg/day™: decreased dose in CKD
NSAIDs: low dose, short course

Prednisolone < 10 mg/day: HPA axis suppression,
hyperglycemia, osteoporosis

Always combined with ULT

Adequate treatment in associated disease

Continuous prophylaxis: no gout flares
At least 6 months

3 months after achieving the target serum uric acid for the patient
without tophi detected on physical examination

6 months after achieving the target serum uric acid, where resolution
of tophi previously detected on physical examination




Investigation for

Table 2. Specific recommendation of a comorbidity
checklist for gout patients

Appropriate to consider in the clinical evaluation, and if
clinically indicated, to evaluate (evidence C for all)*

Obesity, dietary factors

Excessive alcohol intake

Metabolic syndrome, type 2 diabetes mellitus

Hypertensiont

Hyperlipidemia, modifiable risk factors for coronary
artery disease or stroke

Serum urate—elevating medicationst

History of urolithiasis

Chronic kidney, glomerular, or interstitial renal disease
(e.g.. analgesic nephropathy, polycystic kidney disease)

In selected cases, potential genetic or acquired cause of
uric acid overproduction (e.g., inborn error of purine
metabolism or psoriasis, myeloproliferative, or
lvmphoproliferative disease, respectively)

Lead intoxication

* Evidence grades for recommendations: level A = supported by
multiple (i.e., >1) randomized clinical trials or meta-analyses: level
B = derived from a single randomized trial or nonrandomized
studies; level C = consensus opinion of experts, case studies, or
standard of care.

t+ The task force panel, without a specific vote, recognized the
particular benefits of thiazide diuretics for blood pressure control
and outcomes in many patients with hypertension.

Arthritis Care & Research Vol. 64, No. 10, October 2012, pp 1431-1446

associated disease




Allopurinol 100 mg/day,
uric acid I1.2 mg/dl, GFR 35 ml/min

-

+ Oct 2015  Sep May 2017

* Allopurinol 100 mg/d to 300 mg/d

* uric acid 8.5 to 4.5 mg/d|
* GFR 45 to 60 ml/min

Allopurinol 600 mg/day +

Sulfinpyrazone 400 mg/day,
uric 4.2 mg/dl, GFR 50 ml/min
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Case

= A Thai, 66 year-old woman with HT, T2DM,
dyslipidemia, gout and obesity.

* Admission diagnosis
= AKI from NSAIDs

= Metformin induce lactic acidosis
= Acute gouty attack

= Management
= Hydration
= Off oral hypoglycemic agents and enalapril
= |A steroid injection right ankle




A Thai, 66 year-old woman with HT,T2DM, dyslipidemia,
obesity, CKD and gout

Myalgia
BP 120/80 mmHg, FBG | 10 mg/dL, creatinine 1.6 mg/dL

(eGFR 33.2 ml/min), uric acid 8.5 mg/d|

Home Medication
Glipizide 5 mg/d
Metformin 500 mg/d
Hydrochlorothiazide 12.5 mg/d
Amlodipine 5 mg/d

Simvastatin 40 mg/d
Post |A steroid injection right ankle




A Thai, 66 year-old woman with HT, T2DM,
dyslipidemia, obesity, CKD and gout

2 year later she develop DR

Myalgia

BP 120/80 mmHg, FBG 260 mg/dL,

Cr 2.0 mg/dL (eGFR 25 mL/min), urine alb-Cr 400 mg/g
LDL-C 160 mg/dL

Uric acid 9.8 mg/dl

CPK 452 U/L

Medication
= Mixtard (70/30) 12-0-6 unit SC ac
* Hydrochlorothiazide 12.5 mg/d

* Amlodipine 5 mg/d
= Simvastatin 40 mg/d




A Thai, 66 year-old woman with HT, T2DM,
dyslipidemia, obesity, CKD and gout

2 year later she develop DR

Myalgia

BP 120/80 mmHg, FBG 260 mg/dL

Cr 2.0 mg/dL (eGFR 25 mL/min), urine alb-Cr 400 mg/g
LDL-C 160 mg/dL

Uric acid 9.8 mg/dl

CPK 452 U/L

Medication
= Mixtard (70/30) 12-0-6 u
* Hydrochlorothiazide 12.5 mg/d
* Amlodipine 5 mg/d
= Simvastatin 40 mg/d




Drug interaction

© n1514 simvastatin dose 1iun31 20mg per day Adugny amlodipine 2690 Views)

MunsngausAnUEn il mIuma g1 simvastation a3 fis annna 20 dadninaady
luA MsiiaAMENAIIBLIAITY W3auANaME (myopathy ¥ thabdomyolysis).

maiaBugaanzunsndousanam aronusnndumnglasldsue simvastation Afuendduiianra
finfnsendunug (drugs interaction) ik i nslAsuen simvastation fiugn amlodipine (nanATMAY
lain lundy calcium channel blocker) 2 19dkaRaM UMY TALANIEUT YN simvastation Ly
Fanazaiiisd Aty Buiiaanangn amlodipine asligugensmang simvastatin i ld wasms
\DuBEHFa4AY TilliaTn hepatic cytochrome (CY) P450 3A4.

.-\ _ _ .
@ avnaundwaularagonrous:inalne
Thai Hypertension Society




Management statin induced myopathy

Review drug interaction
Find other causes

Stop statin

F/U CPK and symptom

Rechallange and decrease dose
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Case

= AThai, 66 year-old woman with HT,T2DM,
dyslipidemia, obesity, CKD and gout

= Medication

= Mixtard (70/30) 16-0-8 unit SC ac
= Atorvastatin 20 mg/d

* Amlodipine 20 mg/d
= Allopurinol 50 = 300 mg/d
= Colchicine 0.6 mg AD

5 years later, she develops chest discomfort.
BP 160/90 mmHg, HR 60 bpm.
FBG 140 mg/dl, LDL 160 mg/d|, uric acid 6.2 mg/dI




..H.‘_, 20-Apr-2017 10:14
Name Medication:
Sex:Male Birth Dale Years cm ks mmH 5 60O bpm
Svaploms Hislory:
10 mm/mV 25 mm/s Filter: H50 D 35 Hz 10 mm/mV
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Case

= Echo : LVEF 40%, hypokinesia of LAD territory

= CAG :90% LAD stenosis=> PCIl with DES to
WA\D)




ACS

Recommendations for platelet inhibition in non-ST-
elevation acute coronary syndromes

Recommendations Class® | Level® Ref.”
Oral antiplatelet therapy

Aspirin is recommended for all
patients without contraindications at
an initial oral loading dose® of 150—
300 mg (in aspirin-naive patients) and
a maintenance dose of /5—100 mg/
day long-term regardless of treatment
strategy.

A P2Y 45 inhibitor is recommended, in
addition to aspirin, for 12 months
unless there are contraindications such
as excessive risk of bleeds.

s Ticagrelor (180 mg loading dose,
20 mg twice daily) is recommended,
in the absence of contraindications,®
for all patients at moderate-to-high
rislkk of ischaemic events (e.g. elevated
cardiac troponins), regardless of
initial treatment strategy and
including those pretreated with
clopidogrel (which should be
discontinued when ticagrelor is
started).

Prasugrel (60 mg loading dose.

10 mg daily dose) is recommended
in patients who are proceeding to
PCl if no contraindication.®

Clopidogrel (300—-600 mg loading
dose, 75 mg daily dose) is
recommended for patients who

cannot receive ticagrelor or -
prasugrel or who require oral @ European Heart Journal
anticoagulation. LI

doi:10.1093/eurheartj/ehv320




Patient with symptomatic® HFrEF® I ciass 1
¢ Class lla

Therapy with ACE-I° and beta-blocker
(Up-titrate to maximum tolerated evidence-based doses)

Still symptomatic
and LVEF <35%

Yes l

Add MR antagonist®*
(up-titrate to maximum tolerated evidence-based dose)

Still symptomatic
and LVEF <35%

]
' I }

Able to tolerate Sinus rhythm, Sinus rhythm,"
ACEI (or ARB)'s QRS duration =130 msec HR =70 bpm

ARNI to replace SRR need for .
ACE-| i,i Ivabradine

These above treatments may be combined if indicated

v

Resistant symptoms

. I~

Consider digoxin or H-ISDN No further action required
or LVAD, or heart transplantation Consider reducing diuretic dose

or a history of symptomatic VT/VF, implant ICD
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Dyslipidemia

Clinical ASCVD
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* DAPT at least | yr;
— Aspirin 81 mg/d
— Clopidogrel 75 mg/d

* Neurohormonal blockade; Enalapril**, Carvedilol

* High intensity statin; Atorvastatin 40 mg/d
* Insulin




* A Thai, 66 year-old woman with HT,T2DM,
dyslipidemia, obesity, CKD and gout

* Follow up Uttaradit Hospital

* Medication
= Mixtard (70/30) 16-0-8 u

Atorvastatin 20 mg/d
Manidipine 20 mg/d
Carvedilol 12.5 mg/d
Aspirin 81 mg/d
Clopidogrel 75 mg/d
Allopurinol 400 mg/d




BP

FBG
AlC

Chol
TG

HDL
LDL

Cr
Uric a
Ualb
Med

160/90

260
8.6

280
220

40
190

0.8

10

Glipizide 5 mg/d
MFM 1000 mg/d
HCTZ 12.5 mg/d

Enalapril 5 mg/d
Simvastatin 20 mg/d



BP

FBG
AlC

Chol
TG

HDL
LDL

Cr
Uric a
Ualb
Med

160/90

260
8.6

280
220

40
190

0.8

10

Glipizide 5 mg/d
MFM 1000 mg/d
HCTZ 12.5 mg/d
Enalapril 5 mg/d

150/90
200

Glipizide 10 mg/d
MFM 1500 mg/d

HCTZ 12.5 mg/d
Enalapril 10 mg/d

Simvastatin 20 mg/d  Simvastatin 20 mg/d



BP

FBG
AlC

Chol
TG

HDL
LDL

Cr
Uric a
Ualb
Med

160/90

260
8.6

280
220

40
190

0.8

10

Glipizide 5 mg/d
MFM 1000 mg/d
HCTZ 12.5 mg/d
Enalapril 5 mg/d

150/90
200

160/90

AKI from NSAIDs

MFM induced lactic acidosis
Acute gouty arthritis

3.0
|10

Glipizide 10 mg/d
MFM 1500 mg/d

HCTZ 12.5 mg/d
Enalapril 10 mg/d

Simvastatin 20 mg/d  Simvastatin 20 mg/d



BP

FBG
AlC

Chol

TG

HDL

LDL
Cr

Uric a

Ualb
Med

160/90

260
8.6

280
220

40
190

0.8

10

Glipizide 5 mg/d
MFM 1000 mg/d
HCTZ 12.5 mg/d
Enalapril 5 mg/d

150/90
200

MFM induced lactic acidosis
Acute gouty arthritis

160/90

AKI from NSAIDs

Glipizide 10 mg/d

MFM 1500 mg/d
HCTZ 12.5 mg/d
Enalapril 10 mg/d

3.0
|10

Off
diabetic

drug
Off enaril

Simvastatin 20 mg/d  Simvastatin 20 mg/d



BP 160/90

FBG 260
AlIC 8.6
Chol 280
TG 220
HDL 40

LDL 190
Cr 0.8
Uric a

Ualb 10

Med  Glipizide 5 mg/d
MFM 1000 mg/d
HCTZ 12.5 mg/d

Enalapril 5 mg/d
Simvastatin 20 mg/d

Glipizide 10 mg/d Off
MFM 1500 mg/d diabetic MFM 500 mg/d
HCTZ 12.5 mg/d drug

Simvastatin 20 mg/d

150/90 160/90 120/80

200 |10

AKI from NSAIDs

MFM induced lactic acidosis
Acute gouty arthritis

3.0 1.6
|10 8.9

Glipizide 5 mg/d

HCTZ 12.5 mg/d

Enalapril 10 mg/d Off enaril Amlodipine 5 mg/d
Simvastatin 40 mg/d




BP 120/80
FBG 260
AlC
LDL 160
DR
CPK 452 Myopathy
Cr 2.0
Uric a 9.5
Ualb 400

Med Mixtard 12-0-6
HCTZ 12.5 mg/d

Amlodipine 5 mg/d
Simvastatin 40 mg/d



BP

FBG
AlC

LDL
CPK
Cr
Uric a
Ualb
Med

120/80
260

160
452

DR

Myopathy

2.0
9.5
400

Mixtard 12-0-6
HCTZ 12.5 mg/d

Amlodipine 5 mg/d
Simvastatin 40 mg/d

Mixtard 16-0-8
Amlodipine 5 mg/d

Atorvastatin 40 mg/d
Allopurinol 50 mg/d



BP

FBG
AlC

LDL
CPK
Cr
Uric a
Ualb
Med

120/80
260

160
452
2.0
9.5
400

Mixtard 12-0-6
HCTZ 12.5 mg/d

Amlodipine 5 mg/d
Simvastatin 40 mg/d

Myopathy

DR

160/90
140

|.8

Mixtard 16-0-8
Amlodipine 5 mg/d

Atorvastatin 40 mg/d

Allopurinol 50 = 300
mg/d




BP

FBG
AlC

LDL
CPK
Cr
Uric a
Ualb
Med

120/80
260

160

SEVA  Myopathy

2.0
9.5
400

Mixtard 12-0-6
HCTZ 12.5 mg/d

Amlodipine 5 mg/d
Simvastatin 40 mg/d

Mixtard 16-0-8
Amlodipine 5 mg/d
Atorvastatin 40 mg/d

Allopurinol 50 -
300 mg/d

160/90

120/80
|10

|.8

Mixtard |6-0-8
Manidipine 10 mg/d
Carvedilol12.5 mg/d
ASA 81 mg/d
Clopidogrel 75 mg/d
Atorvastatin 40 mg/d
Allopurinol 400 mg/d
Post CAG with PCI



Take Home Message

= NCD treatment:;

* Non-pharmacological treatment: diet, exercise, life
style modification

* Pharmacological treatment: proper drug-dose
= Beware of side effect and drug interaction
= Always monitor long term complication




