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Treatment of diabetes mellitus



Diabetes Mellitus
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NA EUR
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M=million; AFR=Africa; NA=North America; EUR=Europe; SACA=South and Central America;
EMME=Eastem Mediterranean and Middle East; SEA=South-East Asia; WP=Westemn Pacific

Diabetes Atlas Committee. Diabetes Aflas. 2nd ed. IDF. 2003




More than 171 milhon people
Worldwide have diabetes

Adults With Diabetes Worldwide Prevalence of Diabetes in Adults
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Number of people with diabetes expected to double by 2030

Wild et al. Diabefes Care. 2004
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_ Type | diabetes Type Il diabetes

Age of onset Usually during childhood or Frequently over age 35
puberty

Nutritional status at Frequently undernourished Obesity usually present
time of onset

Prevalence 5 to 10 percent of 90 to 95 percent of diagnosed
diagnosed diabetics diabetics
Genetic Moderate Very strong

predisposition

Defect or deficiency B cells is destroyed, Inability of 3 cells to produce
eliminating the production  appropriate quantities of
of insulin insulin, insulin resistance,

other defects
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Cortisol .
Adrenaline Hyperglycemia
Somatotropin (GH) |

Hypoglycemia
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Insulin

Amylin

Glucagon
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Blood Glucose Concentration and Insulin SecreW/
\§

@ %1 Plasma glucose m -

L
Pancreatic islet beta cells e e 15 =
¥ Insulin secretion 3 o
;5
{7 é €10-
% Plasma insulin = ﬂ
( - ) SE
N ~ 8e 5-
Adipocytes and muscle Liver -
Cegsation of —
$ Glucose uptake glucose output:
net glucose uptake []
| | | | | | | |
| J 0 M 20 W 40 06X
NS Plasma glucose concentration
4 Plasma glucose {mg”ﬂﬂ ml}

Rise in blood glucose increases insulin secretion
Insulin in turn increases transport of glucose into liver, muscle, and other cells

Reducing blood glucose concentration back toward the normal value
.
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—
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Basic mechanisms of glucose stimulation of insulin
secretion by beta cells of the pancreas.
GLUT, glucose transporter.
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~_—Control of Insulin-Secretion

1t Plasma Sympathetic
amino acids activity

Plasma
epinephrnne

Glucose-dependent }
1 Irlasma insulinotropic pephde t Parasmgamﬂhc
glucose (GIP) actity

-

B e e e e s

Pancreatic islet beta cells

1!

In=ulin

At the normal fasting level of blood g/ucose of 80 to 90 mg/100 ml,
the rate of insulin secretion is minimal— on the order of 25 ng/min/kg
of body weight, a level that has only slight physiologic activity.
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Responses of target-cell to an'increase or a d
\\\
plasma concentration of insulin
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(a)

Whe

t Plasma insulin
I | h N
Muscle Adipocytes Liver
¥ Glucose uptake and 1 Glucose uptake and Glucose uptake
utilization utilization Met glycogen synthesis
Met glycogen synthesis Met tnacylglycerol Met triacylghycerol
Met amino acid uptake synthesis synthesis
Met protein synthesis Mo ketone synthesis
b
(b) + Plasma insulin

J 1

-

-

<

L

Muscle

{ Glucose uptake and
utilization
Met glycogen catabolism
Met protein catabolism
Met amino acid release

Fatty acid uptake and

utilizaticn s

<z

Adipocytes

+ Glucose uptake and
utilization
Met triacylglycerol
catabolizm and
release of glycerol
and fatty acids

Liver

Glucose release due to
net glycogen catabolism
and gluconeogenesis

Ketone synthesis and
release
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~—Glucagon 2

Dominates in Fasting State Metabolism

¥ Plasma
glucose «

‘1‘ Glucagon ] "’ ¥ Insulin ’

Lactate, pyruvate,
amino acids

. — Fatty acids

Prolonged
hypoglycemia

Muscle and
adipose tissue

[Glycogenolysis ] [Gluconeogenesis] [ Ketones ]

For use by brain and
peripheral tissues

- e s e s s e s W W e e

KEY
Stimulus
O Integrating center
~ Efferent path
() Effector
() Tissue response
¢ ) Systemic response
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Insulin==Summarv-and-Control Reflex 00
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1+ Plasma e
glucose Stimulus

< > Integrating center
Efferent path

[ ) Effector

[ ) Tissue response

T Systemic response

1T Insulin

v

[ Liver ] Muscle, adipose,
and other cells

l I

4+ Gilycolysis ErGlucose transport j
T Glycogenesis
1+ Lipogenesis

. _ " .
_ Negative = & 3 pPlasma \
feedback "\J\ glucose _ 17
R e 2 T - Figure 22-13: Fed-state metabolism



(a) Fed state: insulin dominates

S Yoy

Regulate I\/Ietabollsm

$ Glucose oxidation
4 Glycogen synthesis
4 Fat synthesis

$ Protein synthesis
.

(b) Fasted state: glucagon dominates

4 Glycogenolysis
4 Gluconeogenesis
4 Ketogenesis
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Diabetic
— 200 — .
§ subject
(&)}
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g /\
8 100 — \
- Normal
subject
50 —
1
0 1
A .
Time after oral glucose (hr)
Fasting plasma
glucose
concentration

Normal and abnormal glucose tolerance tests
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Natural History of'Type 1 Diabet

/ Facteurs environnementaux

Années

Perte de la premiére phase de
sécrétion d’insuline

Hyperglycémie

Qo i .
n > Vbut processus auto-immun
0.8
ER
2
o o y 4 - mgw
= Prédisposition
% Q. génétique
= Pré diabéte
Diabete

[

Adapté de Harrison LC et al. Journal of autoimmunity, 2008

e Selective destruction of B cells of LO in genetically predisposed individuals

chrom. 6 - HLA (DR3-DQ2 a DR4-DQ8), chrom. 11 - inzulin gene

e Initiation by infection (viruses)

e Autoimmunity mediated by T-lymphocytes (antibodies against g cells (ICA, GAD)

e Manifestation typically in childhood

e Absolute dependence on exogenous supplementation by insulin
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_—Physiopathology o; %y abetes

Autoimmune
disease




atural History of Typ

Insulin resistance
Insulin secretion

“Metabolic Syndrome”

/

Postmealgueose  Microvascular complications
Fasting
glucose

Nathan DM. N Engl J Med. 2002;347:1342-1349; Ramlo-Halsted BA, Edelman SV. Prim Care. 1999;26:771-789.
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~——Pathogenesis 0 jabetes

FFA=free fatty acids.
HGP=hepatic glucose production



— Diagnostic Criteria for
Pre-diabetes and Diabetes
Fasting Plasma 2-Hour Glucose

Glucose Test (FPG) Challenge Test
Acceptable Below 100 mg/dl Below 140 mg/dl
Pre- 100-125 mg/dlI 140-199 mg/dI
diabetes
Diabetes 126 mg/dl or above 200 mg/dl or above

Criteria should be confirmed by repeat testing.*

American Diabetes Association. Diabetes Care 2010; 31;(Suppl.1):S12-54.
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and Risk of Type 2 Diabetes

Men Women

Diabetes Risk (RR)

<23 24-26 27-29 30+

<25 25-27 28-29 30+ BMI

BMI

Source: American Journal of Clinical Nutrition. Sept. 2006.
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: Diabetes
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a)
2
0
<35" 35-37 38-39 40" + <30 30-32 33-35 36+
Waist Circumference Waist Circumference
(inches) (inches)

Source: American Journal of Clinical Nutrition. Sept. 2006.
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Diabetes: Treatment Goals

90-130 mg/dl FPG =
<7% HbA,C =
<180 mg/dl Peak PPG =
<130/80 mmHg Blood pressure =
<100 mg/dl LDL-C =
<150 mg/dl Triglycerides =
>40 mg/dI* HDL-C =

*for women HDL-C goal may be increased by 10
mg/dl

American Diabetes Association Standards of medical care in
diabetes. Diabetes Care 30:54-S36, 2007
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Metformin -

Sulfonylureas -

Thiazolidinediones -

Meglitinides -

DPP-4 Inhibitors -

Alpha-Glucosidase Inhibitors -
SGLT-2 Inhibitors -
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Inhaled Insulin
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Inhaled Insulin: Afrezza
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Diabetic ketoacidosis:
Short-acting insulin (i.v. or i.v. infusion) with physiological
saline and potassium chloride
~Begin >

| Imnswulim deficiercy |
I L

+ Glucoss uptaks bw c=lls “+ Lipohr=sis
T Shycogenolysis
T Slhuconeogenesis ‘117
T Plasma free

fatty ascids

<

| + Ketone syrmthesis |

R K_}

T+ Plasma gluco=s= | | T Plasma ketones |
T+ Rensal fikration of T Plasma [H]
glucoses and ketones (acdosis])

-

=t diuresi=s |

- =

1+ Sodium saund weater
[=3 Sl g ity

<+ Plasmea wolurme

-

+ Aurterial bhilo-od
Dressure
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Insulin Resistance

Hyperinsulinemia
Hyperlipidemia Hyperglycemia
LDL goal < 100 mg/dl (< 70 ~ HbALC < 7%
mg/dl) FPG 90-130 mg/dl

HDL goal > 40 in men and 50 in
women

Triglycerides < 150 mg/dl /

Hypertension
< 130/80 mm Hg

. ate ).u. -'J

PPPG < 180 mg/d|

Low dose Aspirin daily

Hypercoag ulable/

Inflammatory State
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| Injectable Noninsulin Agents
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Exenatide (Byetta ®)
:Amylin ) Glglia.
Pramlintide (Symlin)®
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ultiple Sites of Action of Pramlintide

CNS:

Promotes satiety and
reduction of appetite

Liver:

Reduces hepatic glucose
output by inhibiting
glucagon release

Beta cell:

None

Alpha cell:

Inhibits glucagon
secretion

Stomach:

Slows gastric emptying
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GLP-1: Secreted upon
the ingestion of food

Promotes satiety and
reduces appetite

Alpha cells:
J Postprandial

glucagon secretion~

~
~
N

_____ - = Liver: = __2

! Glucagon
reduces hepatic
glucose output

Beta cells:
Enhances glucose-dependent
insulin secretion

Stomach:
Helps regulate
gastric emptying



~_Role of Incretins in eostasis
Ingestion of

Pancreas?:?

: Glucose-dependent
Release of gut I Insulin from beta cells| 1t Glucose

hormones — (GLP-1 and GIP) uptake by
Incretinst?2 muscles®*
| Blood
Active glucose
GLP-1 & GIP | Glucose
production
ppp-4 Glucose dependent by liver
enzyme \1’ Glucagon from
alpha cells
(GLP-1)

Inactive Inactive
GLP-1 GIP

DPP-4 = dipeptidyl-peptidase 4
1. Kieffer TJ, Habener JF. Endocr Rev. 1999;20:876-913. 2. Ahrén B. Curr Diab Rep. 2003;2:365-372.
3. Drucker DJ. Diabetes Care. 2003:26:2929-2940. 4. Holst JJ. Diabetes Metab Res Rev. 2002;18:430-441. Ty
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Drucker DJ. Diabetes Care. 209&;%2?29-2940; Anhréen B et al. J Clin Endocrinal Metab. 2004;89:2078-2084.
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Table 1. Available SGLT2 inhibitor preparations.

Medication

Dose (mg)

Frequency

Dapagliflozin

Dapagliflozin/

metformin

Dapagliflozin/

saxagliptin
Canagliflozin

Canagliflozin/

metformin
Empagliflozin

Empagliflozin/

metformin

Empagliflozin/

linagliptin

Ertugliflozin

5: 10

5/850; 5/1000

10/5

100; 300

50/850; 50/1000; 150/850;
150/1000

10; 25

5/850; 5/1000; 12.5/850;
12.5/1000

10/5; 25/5

5: 15

Once daily

Twice daily, with food

Once daily

Once daily, before first meal of day

Twice daily, with food

Once daily

Twice daily, with food

Once daily

Once daily
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Follow-up
Recommendations

Blood Pressure
Classification

SBP (mm Hg) DBP (mm Hg)

Check againin 2

Normal < 120 < 80
years
Prehypertension 120-139 or 80-89 Check againin 1
year
Stage 1 hypertension 140-159 or 90-99 Contirm within 2
months
Stage 2 hypertension > 160 or > 100 Evaluate within 1

week to 1 month
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-~ Haemodynamic Pattern in
Hypertension

Young : T BP = TCO X TPR

Elderly: TBP =1 COXT T TPR
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slaad) Jaai g 4laad) colalad) Joasi g cadiill (5 5k



Non phar
Treatment of hypertension

Regular exercise

Loose weight , if obese

Reduce salt and high fat diets

Avoid harmful habits ,smoking ,alcohal
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—— life style st L

Modification Approximate SBP

reduction (range)

QoS palsd] 5-20 mm/10 kg wt loss
(A alady af 31 8-14 mmHg
(A pdl) Jaladl) 4-9 mmHg
a 533 pual) duadli draa 2—8 mmHg

Jsasl) G i ada 2—4 mmHg
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o

DASH diet

& pall (L pdl bl s o) il ) DASH des cangs
DASH: Dietary Approaches to Stop Hypertension
Agaad) oded At Hll Glua gl (auals

ALalSl) o gaadl g a8 sall g L) Jlis

Al g (andll ALE 1) awsall (pe dMAY Calal) claidia J gl
Atlaill g 3l 5 Dl Sl g Gl g8l 5 laall o ead

a 5alllS) drpiiall Aol (a genlly dpiall 2 Y1 J i (e aal)
(el Cu s 2iedl Joa G hg amall AllS Culal) Ciliidia 5 o] jaall

Sl 5DUaall iy g pdiall 5 il glall 5l Sl 5l (e anll
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(\) Z\,;\j.U\ rEANY
2 pall Al pdd) Jidall A8l 4 oY) s
diuretics <l -
B-blockers 4,3 B &l pala
angiotensin [l L 3aliaal) 43 9aY) -
CCBS asseallsl) il 338 &l pala -
al blockers 4daaall 4 i a8 coliieadl & ala .
02-agonists 4 S sall sagh eVl .
Vasodilators as oY) e ga -
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¢ 53 Jlaninly sale 3L il Jasall #1851 (e 2302) VA dasia 5
o) 53 (o JS) ) oy saling (o yall alana (81 2a)

Thiazide @)l a sl QL e B &l jals asly sale call 2
Bl Ry (AT el eall dgn 5 Sl @lia S ol L) (ppinsall 2ic
85l s (U ¢ 5

5l s (U ¢ 50 Al (S

Ll Thae JsW ) sall (S 13 sale B- blocker -

B @l ala pe Jo¥) el sall S 1Y) s aa

AAS Aty S5 Al 13) 405 5 ladS e g 5o Adlia) (Say
Jlaniads Lo dadlaall sy (S

(ACE inhibitors, ARBs) Angiotensin |l &labiaa -

CCBS sl &l puals
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Ual el dgag ol (3 all s el el gxll e uanlls A gal) Alaily) il
458 e 5 A

o 5l€) a5yl s S 3 1) G yall (o pall i
ACE Jisaill a3l cldadia g B &l pals o & e CCBS

iJld J8l inhibitors

mme}uﬂﬁ\ G pals g g o gaill ?'U"\ Sladia ¢ Gl aall o 5K8
Mdﬂ\ﬁqu\ﬁbjﬁu\ﬁhu\ Cpriaaall

=Ml ) ol 5 aae dallad) (6 Gl aal s

&) i el 28y 38 (Sl B- blockers) das e duila il il 3 ga s
A5 Jsli (e gl

ope N e Sl oy Gumy (580 S50 4 50V LA agall (g

el gall J ol il e 220 yaldi) g 4u e yall
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BLOOD PRESSURE

Filling pressure

|

Blood volume

|

» Stroke volume

ivasodilators

PERIPHERAL
ARG SEAREY 2 VASCULAR RESISTANCE
/ \ tagbnists
B- antagonlsts -~ @
Heart rate 2
- Angigtensin I
\ recepfor

Contractility
B-antagonists 2

nervous system

ReninB_
I antagonists

8 ACE inhibitors

Angiotensin I l
Angiotensin |l 1
" receptor antagonists

Renal sodium =
excretion

7  diuretics

Aldosterone

NS-directed
e sympatholy

Sympathetic antagpnists

rics

Angiotensin 11
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e ealts

CO =HR X Stvolume

Beta Blockers

CCBs:
Verapamil

Diuretics:
Indapamide

i ! Jas il = izl X dolst) ddanal) da glaall

ACE Inhibitors
AT1 Blockers
Alpha 1 Blockers
Alpha 2 Agonists
CCBs: Nifedipine

group
DA1 Agonists

Diuretics
Sympatholytics
Vasodilators




ol (1) Diuretics—

4 3Ll @l jaali1, Thiazides:
Hydrochlorothiazide (Esidrex*); Chlorthalidone
(Hygroton®*)

Ay plsl) Adua gl) ) g 8 Jawind 15 g 1l &I 02, LoOp diuretics
Furosemide (Lasilix*); Bumetanide (Burinex?*);
Ethacrynic acid (Edecrin*), Piretanide (Burelix*)

psaulipll Aldlal) ol 3, K+ Sparing diuretics
4 jLaally Bale Jardiad diday &l jaa
Amiloride (Modamide*); Spironolactone
(Aldactone*); Triamterene (Dyrenium?)

4. Combinations: HCTH + Triamterene (Prestole*, Dyazide*)
Furosemide + Spironolactone (Aldalix*)
Furosemide + Amiloride (Logirene*)
HCTH + Amiloride (Moduretic*)
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/é{)d.d\ (2) Di

1 Jﬁm\ é A | Glomerulus
g sl G galll E 4 3
:'m‘ Lﬂ Y Proxlmﬁi; .
Jﬁ-‘ » tubule V‘ I
T Urinary Na+ excretion A
Urinary water excretion e
Ascending c
l Extracellular Fluid ";'fc:;mp
and/or Plasma Volume
Descending
. - - - 05 b i
v dile ol Atil dlaal) o il . Orhanie

1 Acute decrease in CO

Chronic decrease in TPR, normal CO
Mechanism(s) unknown
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~ (3) Diuretics <
AT sy eadl dim s s i 0S5 o) L dalladl 3 gl 1aaS Janio o
Pl 5 a 533 guall alin) e ol byl Jarall ol ) B Jasindd @
Las ol aadias o Sy o
36 Y S Y 5 Cpieall e Lellexind Jimiy o
450 3a2eie dallas (gl A el () iy @
B Alad g il dand 5 il Ll i il aal) (e A&l Ao ja o)) @
) g g Al Alimal) o Liial g e Ll dile o)) Caal sall 'y 2 )
SEiay) lal)
i Bl pala e Blled STl ) o Raal) il ol Ciiy o
(el die Al Al aral) o185 ) dalles
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aladal) 8 mlal) 3aLy ) uind o
LawiBll (2 o ganiligal) e g o
$ 293 JSdy
e\gﬁulﬁ\gglg gs;‘ﬂ‘ e\a.hl\ 3y o
¢ O S u.mﬂ\ P
¢ gall Gualll o “.&‘
shy dpagll Juage
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~—Thiazide diuretics &4t ST

Laiall gl ) dadlea 8 Laladiin) col jaall ST 4 4oy ) < )
el
b Thiazides 4kl & jaal) Haas

Ay 8 Ol Haa

) Glaa) A Allad e

2 sk Sl 8 i
U= () (535 A saY) s guall g elall 2 k) 33z LY AL
SN (5 gaall L yall g alall ~U alds) L 5 4y glad) ol S gl

a5 Laiy xdall (e LawSUl) aas (o i, 2aY) Al sk dalladll ot
o= ihanall dsile o) dasladll

Thiazides & ‘\-S)L.uj\_a Lﬂ\.c ej...w\.ﬁj..\ﬂ alsalall C'_a\).z.,d\ Uzt

. ate ).u. -'J
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Rl Ol gt S ‘

glabia¥lgaddl fmag A JSb A kel thiazides (=i
el Aie Aald) 3500 YIS 4 Lot laaall b ga Ehasg
- J 2 (s R .
Jariaal (52l 2aLiall o g3 suall 5 slall ulsial thiazides (Sl

thiazides g~3 <l Hydralazine Jdis bl Cladls as
.L:Mﬂ M\AJ\ LSJAY‘ 4\4)3‘}[\ CA u\S)\.umj\ uA JJJ.:J\ LA oJ.\sA

CluSles « ACE inhibitors Jisaill ay 3l ciladic ¢f3 Sl als)
(ej:\uhj,\ﬂ ddadlAll u\)md\ ARBS uﬁ.umj,)y‘ﬁ\

3 guall g Cpisall im yall 2ie ald JSG 30da thiazides osSS
ddiat) 4yl dAgda gl) ) gal Jla 8 Allad e 4y Sl G Al

5 omll Ol ae Jlestinsl Al o284 by 5 (/e 50 > pisily S
Loop diuretics
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Ol L o g X113

i il 32 e Alad thiazides G Sl il ysall oS3

zIobY e uric acid Jsll saes 4 thiazides 3 (8l 58

adll & gndi 3L ) pall S Baly ) o J ) (aes

Aball (gl (i pall die (380 (S5 ) o gl g0 48) e oy
e1all ((pe e l ) gacal ¢ un) Cpadaal) Aalaiz) abuall ) jlacal
Digoxin I s &l il cpallaall s jall 5 (s ladY)  lall



N/

"~ Loop diuretics 5341 Sl

Ja (8 i il Axy s Wil loop diuretics sl <l e jaaii o
%dﬁe&mywﬁ\@bﬂ\m}ig\ﬁ\)m‘a.“l.‘}j‘ “.
GOAY) Al aall i el sl

Lﬁyﬂ\ Oboadl 4 3 g4 KU ddile o) e glaad) 3 g yall ) jaa yalli @
L;j]ﬁ\

o sl Sl e J gl (6 gina 3 g pall ) Hae 2 3 cthjazides 3 Sl o
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Potassium-sparing diuretics

e SN 5 Jall (B sanli sall ¢ lua 35 50Y1 038 (il
Amiloride -
Triamterene -
Spironolactone -
Eplerenone -

JiSis sale ) iy Cua 48l 303 Spironolactone I
Glall ) gead (3w A Sy A cardiac remodeling <l
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Afferent arteriole

idgdl oyl (50 aB1gs

Distal tubule
Glomerulus \

Bowman's capsule

Proximal
tubule

Loop

Loop of Henle

>

Vasa recta

. ate ).u. -'J

Collecting tubule

|
%
Z

Arcuate artery

Arcuate vein

Potassium
sparing

Collecting duct
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e.ms.\gs-“) cu_uﬂ\_uLJSu-\ B‘L\AJ.UJY\ L_U\_\s.\.umj\ WM}JY\ Y ?JS:
opie gana
B2 5 Bl wliiue e Jisiinonselective 455yl e Gl jals .
Bl wSldiua Lo Jisi:cardioselective 155y B1 <) jals
L..S'J)ﬂ SM‘ :\:\B‘Jﬂ :\:\n_d\ - g aﬁj.ﬁy‘ b..lQ .S... -

Luaxll L\\J:\Si_“d\ i,

4| gal) &l sl .
Jsl baS Lealadiuly ey g epdiyall (b pall Jaraall 4 50Y) 038 il
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1Y) B i3 Y O a\)a/
A [P P P
Goa oY) B ke Landlii et ; 5l A0
HR il il i
contractility 4ulall dualsill 3 gll
CO il zlis
O, ) e Al dala
L e renin gl s
SNS a3l uanll Hleall ans.

JS (metoprolol, atenolol, ..) 43Esy) 1 & pals Janins
sl (em e e Haay Jaxiad A g caul




QN —
Anleiy) 1 &) pals
Atenolol (Tenormine*) -
Metoprolol (Lopressor*) -
Acebutolol (Sectral*) -
Esmolol (Brevibloc*) -

Ay e B &l pals
Propranolol (Inderal*) -
Pindolol (Visken*) -
Nadolol (Corgard*) -

:B EXo Q\)m\;
Carvedilol (Coreg*) -

VAL



deHT bl bacal) g8 ) dallas L 4dlad ST B il juala ) 5
Cpinnall 5 3 sl il e &3 Jially Sl g (] (m ol

i) ead) Bl peals Jlatind (e 23 i) A yall YA ()
e 5 Ua e «COPD (el (galana¥l (g 53 1) AN ¢ gyl ¢ AlaiaY)
LS‘M‘L?A‘)AJM‘LQ\L}M‘)JS\UJSJ(MMLSJ\M‘GEJM
&\AJJYMS\JA\@MJA\ u‘j\al\c\;j\.xag,ﬁodguﬁubm\;u)&
1Jie Pl bzl

Agidaall (958 dae ) alaill Gl jlaical

(e QB ) gl

(ol A8 dliae oLiNa)

Angina pectoris Jyx-a 3ba .-

Migraine =il gluall.
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/ Z
cdile o) Audal) dlaall s C'_abgﬁiﬂ\ -

a. Cardiac-- UV HR, = U CO

b. Renal-- § Renin = U Angiotensin Il = | TPR

1408 pall el )

Jaria da ga c2eall d.q;ied.c (i ol o day (i s
u=sHDLC

Qld LA ¢ jaa (3UA Sigan ) (g2 38 alaall Cd )

e Dsa Fa gl

sl Gilabidaa -

Ce el L..QJ\MY\ LS)-‘)M ¢l cg,_.\...aﬂ\ A COPD «
dosloal) o g s clay cL..gJS.uJ\ ¢l
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el \c\gjég

1. ACE Inhibitors

Enalopril (Vasotec?*)
Quinapril (Accupril*)
Fosinopril (Monopril*)
Moexipril (Univasc*)
Lisinopril (Zestril*, Prinivil*)
Benazepril (Lotensin®*)
Captopril (Capoten?*)

2. ARBs
Losanan (Cozaar)*
Candesyytan (Atacand®)
ValSsartan (Diovan®*)




Volume \1|/—|R/SV
Aldosterone Angiotensin Il
Vasopressin Norepinephrine

SymNS
\Lco 3
CO
A\ 4

. ate ).u. -'J

\L Angiotensin Il

Vasoconstriction

\L SYmNS

\L TPR
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~——ACE inhibitors } st olas
Y (e waal) & 4y
ohd e 25 il 1Y el gl e ed gl sl Lellerial (e a2 e
AT Al il jed) & paa
il sl ol 3155 contractility G slall wlSedl JS5 3

: 8l A

angiotensin Il ) angiotensin | Jdss: ¢ ACE Jusaill a il L
(aldosterone ) Al | ¢ JAle il =l |)

(Sle s ausd) Bradykinin 3 &b siue 2 3 -

e)all e 438 yiall b i) Jaaall e 185 ) s 8 Juadall SLAY) il

Gl i LS)S“i\
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i |

YL e % 20 -10 A ls S @
(tbradykinin)

L;i\,u.‘ﬁ\ Jax il \L}\A O

hyperkalemia sl a gilisnda i o
?Jﬂ““’uﬁ‘ﬂ ddadlall &l yaally K+ QLAJM)
(Clkinl Calalicas il

OS5 B Angioedema ddle ydedg @
slall 3a3g 4

Gudi vy i (8) (usSe 558 ) ual o
(sl AU 2l AL S

salaadl 3 J W) JlaniaV) () 84 o)) Jiady o

rllaia) Glalaa

o (fetotoxic) Jexll o
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CE inhibr

Lags Baal g3 e hany

Lags @l e 3-2 X & 50-25

Lags Baal g 8 4a (any
Liags Ol e gl B ya Jany
Lags Baal g3 e hany
Laga Baal g b e ory
Laga Bl g 8 e ory
Lag Baal g B e ary

Lags Baal g 8 e oy

Laga Bl g b e Jory

e

tab: 5, 10 mg

Tab 25, 50 mg
tab: 2.5 mg

Tab 5, 20 mg
Tab 10, 20 mg

Tab 5, 20 mg
Tab 2, 4 mg
Tab 5, 20 mg

Cap 1.25, 2.5, 5 mg

Tab 0.5, 2 mg

Benazepril (Briem¥)
Captopril (Lopril*)
Cilazapril (Justor?*)
Enalapril (Renitec*)
Fosinopril (Fozitec?*)
Lisinopril (Zestril*)
Perindopril (Coversyl*)
Quinapril (Korec*)
Ramipril (Triatec*)

Trandolapril (Odrik*)

Y4



~Angiotensi s <

a2 51l cillasial SLay (ARBS) angiotensin |1 < iue <l juals el
ACE inhibitors Jasaall

angiotensin |l <biiue joas ;A 44

:ACE inhibitors 1 dglia 40 g2 ¢l il elliag

ol hazall | SRS (R -

o533 pall g elall uliial i_ { aldosterone i) Jauii .
bradykinin I &b sivs ARBS 2 3 Y

A Ain A s Gl (5 L) Il 4, SIS dad) ARBS I (i
G Sl pia el die HT (Al dl) el ¢4 ) dallas

dad gl g Jacd) (ST gl e.ua\ Cladial dgalia duilald) el il

le sui Jil angioedema il Sl

Jaall raludaiuy) clalisaa
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~—— Angiotensin Il &S

de Al

< JJAIA

Lags (Ui a) Lra gy Banl g 8 4a aay

(3 JJU N gé

Lags Ban) g 3y (haay
Lag Baal g B e ory
Lags Bl g 8 ya (Jaay
gy Banl g 8 Shoay

L gy Ol e ory

e

tab: 50 mg

Cap 40, 80, 160 mg

tab: 75, 150, 300 mg

Tab 4, 8, 16 mg

Tab 40, 80 mg

Tab 300 mg

Losartan (Cozaar®)
Valsartan (Tareg?*)
Irbesartan (Aprovel?)
Candesartan
(Atacand*, Kenzen¥*)

Telmisartan (Micardis®)

Eprosartan (Teveten*)
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~—Renin inhibitors aﬁsz/
b il baall o168 ) dalles A (renin U Aasl ke Aliskerin 3 deatiog
Jsad iy Ml s il S5 cpn 5l Aliskerin 3 dagy ;i) 4.1
angiotensin | ! angiotensinogen

Il peala o Sy sl a3l cladial Uy 55 4 sluse Jaacall 2mdlall 20leal) () 65
a3l <l adl 5l angiotensin

3 @l paala ¢y sl a3 cladia) Tarcall calimila 408 ae Lia) 45l (S
(podSl &l pals cl a4l cangiotensin

a i ladia e J81 (S oS Ale ) dad 5l 5 Jlad) Aliskerin A cuwy 58
Ja sl

Jaadl saldaiad) Cilabiaa

Liaall 25 Valsartan I Aliskerin 3 (u s sl Cile jally 48 LA
oo u Y st ) @il e lagia JS (5 peaill e jall (e ST JRGy S
6 AY) S L) Al
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Drugs:

Diphenylalkylamines:
- Verapamil (Calan*, Isoptin*)

Benzothiazepines:
- Diltiazem (Cardizem?®)

Dihydropyridines:

- Nifedipine (Procardia*, Adalat*)
- Amlodipine (Norvasc*)

- Felodipine (Plendil?)

- Nicardipine (Cardene?*)

- Nisoldipine (Sular*)

- Isradipine (Prescal*, DynaCirc*)
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(1) CCBs S SiF et

e ) z0le b Jsl LaSCCBS asdSll Gl jala Jlexina) (Kay
VA (e dpanll 8 S0 8l dasl)

INtrinsic assall 1 oe WAl 150 o gl ) juala el
3 o2 ALY dala sale dla L S natriuretic effect

die S il Jaaal) gl ) Aalles 8 Allad o gl ol juala yiia
e Ll (0 gilay (oA i all

diabetes Sl £lall

(d)ﬁﬁ\ olall L e),,\....JISJ\ Q\J.»AIA) angina Hdall Blha

asthma =3l )l -

peripheral vascular disease s Ao 5 o -
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7 (£) CCBS p5:emndSIT 158 Oyl

DA 3yl o gaal€ll il sl e dlle e ja slae) uind i
e e.;u M| <l cLia) & gan i vy
excessive vasodilation 3 ) e sl a5l -
marked reflex cardiac bsalall oulSaiy) el 4l
stimulation

B 5 3 g 3ol e LAl bl g8 ) (e Cuaies
€I 2l

renal sl ) sas Gubiad) die o gulSll &G pals Jlaatal) (Sa
A ) paly Gubiaall die Hiay Jeatiud a5 insufficiency
hepatic insufficiency

YAA




/{a) CCBW

:pharmacokinetics 4 gal il all
Lo o i ja 3 (aat Il Simi jamy o sanall) ) puals alama et
Sl 30a G paatiis da 5o
faa dish yee Caaiy Amlodipine 3 e -
Ay g8 sall g
4ad g cvertige L) s cglaa (SNS 1 oulSail 4ui) QB ¢ s nifedipine -
dizziness &5 fatigue =il )=l g lasa :Dihydropyridines -
(Diltiazem, Verapamil) «& ¢1a: -
S| Clal) ) gad s Jlaiul) Gfaliaa
¢la yY¥1 5 Jaadl -
dnlel) dlianl) cLEAS) ey
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= VerW

3 ) 2 uadl el sl o Verapamil J
USA & Jwxiul =2yl Diphenylalkylamines
anlan) ej,g..ASJ\ &) pala Jal ga Verapamil 1)
G5 sinsay baall LAY e 4 sale il Verapamil D
Sl sSalal) ae Jalaty a5 4ld dans I Verapamil 3 <) il
Aallas A Verapamil 3 ety

Angina _x=all 3ua .

Andall (358 lall Cile pus

Migraine (siwaill g laall -



e DiIW

Benzothiazepines 5 ) & w4l ¢l 9 Diltiazem 1l o

dle §l 5 Aulil) Lleal) LAY e Diltiazem I jis

el Aliaal) (alss e ol 3l Diltiazem 3 s o
LS Verapamil I o« s s 5 J8l negative inotropic effect
a1 dilall a3l a8l

b i las a5 o Diltiazem 3 Juainy (Ko o
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_— Dihydropyridines —

Dihydropyridines 3_) & Js¥ ) sall Nifedipine 3 JS&
S Jaadl 4y 031 (e el Lyl Jadis 3 (DHP)

i Leinal) 5 ) sall Sl jalls Lpamy e (L) Jaal) ol Caliad
A sall Al 5 3yl

asualSl) 0l g8 ol S affinity 4L DHP 3 40l JS i
Ll il g6 ) dallae 8 Aylda yiad SN due 31 (5 gl

(Amlodipine, Nicardipine) DHP (s 4iaall 4 50Y) (an;
e Al 3l Gl &3 521 s on AL &) 50 RIS e
Gl puala e 48 liall Llle Jaxias Al Warfarin sl Digoxin
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14y 93Y) aa)
Prazosin (Minipress*) -
Terazosin (Hytrin*) -
Doxazosin (Cardura®) -

post-synaptic <lauiall s Lo gy Sl ool JS5 ey

DAt HT (Sodll laaazall (dds

PVR 4ol dalaall (als)

il J5 CO il 8 | = gl 2all | = Aoy sl e oW o5
(Sl & i ¢ batil Jakin o gan A se jall pie o)l sl
Y Cadall ol Cadall Jays) dia il jlaual cvertigo L) o
(retrograde ejaculation
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| al-blockers

O nall Ludlid juasd - 800 4] YOl ddle sl elulddl CiBliasl) 8
(33)5Y) 5 by ,all)

Presynaptic neuron Postsynaptlc cell

i fﬁ

%@@

”(_'1, l Adrenergic
receptors

5’3

) — S —

dgile ol Apl8l) Alaal) o &l B FCVS e s ausi:
vasodilation  Adandl dagliddl alss) (PVR
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Al gl AagaY Al bkl gl Y s Prazosin 3 Qe
e J panll Gl Halll aal Propranolol Af e 4S8 Hlall el
ddlia) <ol i
syncope kel s reflex tachycardia (S22 sl & s ita
ALl ) Ll e Y de jall ol
oad G (e LB A ) g e B Dl sl 2a] e S L) ()85 8
i) Qlill & il Al
s3a o Prazosin 3 Jlexinl die.  S@aY) Qlal) ) goal & gas Jaza 2la
o 5l (53 )l e Jlarinl ae 43 a4l
dilall L) i - e 0 ) pala Jlazial) aiy

tolerance Jesill &igas .
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Drugs: Clonidine (&éapres*) Methyldopa (Ald()met)

ol adga

ST M\ dlaal)

duile gl) A ut8l) 380 sall

Clonidine: direct az agonist
methyldopa: “false neurotrans.”

il AT | Y
apfion b4 CNS

Ldaiaa (50 6l Jay s
Al (e alll norepinephrine

sile ol) Alal) dlaad) ol il | v
dl GAWINE | <---- (A& § s <---- TPR
2o 55 § A gal) (yalid ddainal) dya gl Ailladl) (ally pLALY B O ETcal) Al
ddaaal) da gliall adlits g e oY)

. ate ).u. -'J
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~— Clonidine ;pudSS

s Sl (gl aniill (ally g2 SOl il 4nia

HT SLodll il glé )l @Y dalledd Clonidine 3 dasiog
D8I ) ol s Aadlaall sl JS5) i ¥

2SI =l 0 Y g (o IS (g el (b al) Clonidine Il =y Y
e Ll G Hal) bl 6 )) dallas 8 28y ged UL
TR

SN 5k e 7 ok 98 g (g gadll llae W) aay i JSG (i
(U2 ¢l g2 adla) ) mlall g elall (pliiad ) J shaall Jlaaina¥) (g2
o'yl Adalae Calia o A0ags Chaay 38 4] Aaes -Ailall el )
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N Slewes (1) Vasodilators

Drugs: Hydralazine (Apresoline*); Minoxidil (Loniten*, Regaine*);
Nitroprusside (Nipride*, Nitropress*); Diazoxide (Proglycem?,
Hyperstat*); Fenoldopam (Corlopam®)

13k sl plaadall cSland) - ,ill) 28 ga
2 ol 4, nitroprusside

fenoldopam

minoxidil
diazoxide

hydralazine
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K* channel opener

| ]

Increased membrane KT permeability
with K+ extrusion from cell

1

Vascular smooth muscle hyperpolarisation

v

Closure of L-type
voltage-dependent
Ca<* channel

Inhibition of
intracellular
Ca<* release

Ny
Ny <

Reduced free
intracellular Ca=<+*

o N

Quiescence and protection

of cells against hypoxia

Vasodilation

Fig. 5.5

The mechanism Qf.agtion of K- channel activators.
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Target 3P reduction by tlas 20/10mmHg, |dea||y <1400 mmHg Aim for
et BP control
<65 years : BP target <130/ 80 mmHg it tolerated (out 5120/ 70 mmH) within 3 months

265 years . BP target <140 /90 mmHg if tolerated but consider an individual-
ised BP target in the context of frailty, independence and likely tolerability of
treatment.
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Established Diagnosis of Hypertension

Lifestyle advice

Grade 1

BP 140-159/90-99 mmHg

Grade 2

ESSENTIAL OPTIMAL

Immediate drug treatment in
high-risk patients or those with
CVD, CKD, DM or HMOD

/

ESSENTIAL

Limited drug
Availability?

i

!
v

Drug treatment in low to

In those at lower risk, supply lifestyle
intervention for 3—6 months.
If BP still not controlled and where
possible start drug treatment in those
aged 50-80 years

*| moderate risk patients

without CVD, CKD, DM

or HMOD after 3—6
months of lifestyle

intervention, if BP still
not controlled

BP =160/100 mmHg

ESSENTIAL OPTIMAL

4

Immediate drug treat-
ment in all patients




ESSENTIAL

= Use whatever drugs are
available with as many
of the ideal charac-
teristics (see Table 9)
as possible.

» Use free combinations if
SPCs are not available
or unaffordable

+ Use thiazide diuretics
if thiazide-like diuretics
are not available

» Use alternative to DHP-
CCBs if these are not
available or not tolerated
(i.e. Non-DHP-CCBs:
diltiazem or verapamil).

ESSENTIAL OPTIMAL

Consider beta-blockers at

any treatment step when

there is a specific indication

for their use, e.g. heart failure,
angina, post-Ml, atrial fibrillation,
or younger women with,

or planning pregnancy.

Step 1 A+ Cabec
Dual low-dose# ‘

combination

Step 2 A+C?2®

Dual full-dose
Ideally Single combination
Pill Combination
Therapy (SPC)
Step 3 A+C+D
Triple combination
Step 4 A+C+D

Add Spironolactone
(12.5 - 50 mg o.d.)¢

(Resistant
Hypertension)
Triple Combination
+ Spironolactone or
other drug”

a) Consider monotherapy in low risk grade 1 hypertension or in very old (=80 yrs) or frailer
patients.

b) Consider A + D in post-stroke, very elderly, incipient HF or CCB intolerance.

c) Consider A + C or C + D in black patients.

d) Caution with spironolactone or other potassium sparing diuretics when estimated
GFR <45 mi/min/1.73m? or K* >4.5 mmol/L.

A = ACE-Inhibitor or ARB (Angiotensin Receptor Blocker)

C = DHP-CCB (Dihydropyridine -Calcium Channel Blocker)

D = Thiazide-like diuretic

Supportive references: A + C,%:7° Spironolactone,”' Alpha-blocker,”2 C + D73.

* Altematives include: Amiloride, doxazosin, eplerenone, clonidine or beta-blocker.

# low-dose generally refers to half of the maximum recommended dose

RCT-based benefits between ACE-I's and ARB’s were not always identical in different
patient populations. Choice between the two classes of RAS-Blockers will depend on
patient characteristics, availability, costs and tolerability.



Diagnosis

Single office BP measurement*
T

[
Normal BP level
(<130/85mmHg)

T
Remeasure after 3years

(1year in those
with other risk factors)

* Use a validated upper
arm-cuff device with
appropriate cuff size for

Evaluation

1

High-normal BP level
(130—139/85—89mmHg)
I

)

Hypertension BP level
(=140/90mmHg)
I

Take 2 more readings — use the average of 2r¢—3r

=130/85mmHg

Remeasure in 2—3 office visits.
If possible confirm with home or ambulatory BP monitoring

Repeated office BP =140/90 mmHg indicates hypertension,
particularly if home BP =135/85mmHg or 24 h ambulatory BP =130/80 mmHg

History & Physical Exam

« Exclude drug-induced
hypertension

- Evaluate for organ damage

- Assess total CV risk

- Search for symptoms/signs of
secondary hypertension

Treatment

Lab Tests

= Serum sodium, potassium &
creatinine

- Lipid profile & glucose

= Urine dipstick

- 12 lead ECG

Additional Tests

- If necessary for suspected
organ damage or secondary
hypertension

Grade 1 Hypertension:
140—-159/90—-99 mmHg
1. Start lifestyle interventions
2. Start drug treatment in:
— High-risk patients (CVD,CKD,
diabetes, organ damage,
or aged 50-80 years)
— All others with persistent BP
elevation after 3—6 months of
lifestyle intervention

Grade 2 Hypertension:

=160/100 mmHg

1. Start drug treatment immediately
2. Start lifestyle intervention

Lifestyle Interventions
- Stop smoking

- Regular exercise

- Lose weight

- Salt reduction

- Healthy diet and drinks
- Lower alcohol intake

Monitoring

Drug Therapy Steps
Use any drugs available and include as many of those below as possible.
Consider monotherapy in low-risk grade 1 hypertension and in patients aged
>80years or frail. Simplify regimen with once daily dosing and single pill
combinations.

Non-Black Patients

. Low dose ACEIVJARB* + DHP-CCB

. Increase to full dose

. Add thiazide/thiazide-like diuretic

. Add spironolactone or, if not toler-
ated or contraindicated, amiloride,
doxazosin, eplerenone, clonidine
or beta-blocker

AON=

* No ACEVARB in women with or planning pregnancy

Black Patients

1. Low dose ARB"* + DHP-CCB or DHP-CCB

+ thiazide/thiazide-like diuretic

2. Increase to full dose

3. Add diuretic or ARB /ACEI

4. Add spironolactone or, if not toler-
ated or contraindicated, amiloride,
doxazosin, eplerenone, clonidine
or beta-blocker

Target

- Reduce BP by at least 20/10
mmHg, ideally to < 140/90 mmHg

= Individualize for elderly based on
frailty

Monitor
- BP control
(achieve target within 3 months)
- Adverse effects
- Long-term adherence

Referral

- If BP still uncontrolled, or other
issue, refer to care provider with
hypertension expertise

\
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Labetolol (Trandate*)
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Fenoldopam (Corlopam™)
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Nicardipine (Cardene*™)
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Logical Combinations

Diuretics blogllers CCBs inhAi\l:():itEors blogl;ers
Diuretics - v - v v
B-blockers v - v'* - v
CCBs - v'* - v v
ACE inhibitors 4 - v - v
a-blockers v v v v ]

* Verapamil + beta-blocker = absolute contra-indication
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~—— Fixed comM

‘Loop diuretics + K* sparing diuretics
Furosemide + Spironolactone (Aldalix*) -
Furosemide + Amiloride (Logirene*) -
:Thiazide diuretics + K* sparing diuretics
Altizide + Spironolactone (Aldactazine®) -
Cyclothiazide + Triamterene (Cycloteriam®*) -
Methyclothiazide + Triamterene (Isobar*) -
Hydrochlorthiazide + Triamterene (Prestole*) -
Hydrochlorthiazide + Amiloride (Moduretic*) -
Perindopril + Indapamide (Preterax®)
Bendroflumethiazide + Reserpine (Tensionorme)
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~—Fixed combinations in HTMZ)/

:ACE inhibiteurs + Thiazide diuretics

Quinapril + Hydrochlorthiazide (Koretic*) -
Benazepril + Hydrochlorthiazide (Cibadrex*) -
Captopril + Hydrochlorthiazide (Captea*) -
Enalapril + Hydrochlorthiazide (Co-renitec®) -
Fozinopril + Hydrochlorthiazide (Foziretic*) -
Lisinopril + Hydrochlorthiazide (Zestoretic*) -

:ARBs + * Thiazide diuretics

Losartan + Hydrochlorthiazide (Hyzaar*) -
Valsartan + Hydrochlorthiazide (Cotareg*) -
Candesartan + Hydrochlorthiazide (Cokenzen*) -
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~Fixed comm

:Beta blockers + Diuretics

Metoprolol + Chlortalidone (Logroton*) -

Timolol + Amiloride + Hydrochlorthiazide (Moducren*) -
Oxyprenolol + Chlortalidone (Trasitensine®*) -

Pindolol + Clopamide (Viskaldix) -

Bisoprolol + Hydrochlorthiazide (Lodoz*) -

Atenolol + Chlortalidone (Tenoretic*) -

:Beta blockers + CCBs

Atenolol + Nifedipine (Beta-adalate*) -
Metoprolol + Felodipine (Logimax*) -
Trandolapril + Verapamil (Tarka* LP)
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Side-effects and Contramdlcatlons
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Side-effects and Contramdlcatlons
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Choice of Drugs

Condition Preferred drugs Other drugs Drugs to be
avoid
Asthma Calcium channel a-blockers/Angiotensin-I1 B-blockers
blockers receptor blockers/Diuretics/
ACE-inhibitors
Diabetes o-blockers/ACE Calcium channel blockers Diuretics/
mellitus inhibitors/ B-blockers
Angiotensin-II
receptor blockers
High cholesterol o-blockers ACE inhibitors/ A-I1 B-blockers/
levels receptor blockers/ Calcium Diuretics
channel blockers
Elderly patients Calcium channel B-blockers/ACE-
(above 60 years) blockers/Diuretics
inhibitors/Angiotensin-II
receptor blockers/a- blockers
BPH a-blockers B-blockers/ ACE inhibitors/

Angiotensin-II receptor

blockers/ Diuretics/

AR



~~— Choice of Drugs

Condition Preferred drugs

Pregnancy Nifedipine, Labetalol,
Hydralazine, beta-blockers,
Methyldopa, Prazosin

Congestive heart failure ACE inhibitors,
beta-blockers

Coronary heart disease Beta-blockers,
ACE inhibitors,

Calcium channel blockers
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 Hypertensive K@enf%mpc}naﬁﬁ?o{ts

Each class of antihypertensive agent:
1. has a specific mechanism of action,
2. acts at one or more major organ systems,
3. on a major physiological regulator of blood pressure,
4. reduces CO and/or TPR to lower blood pressure,
5. has specific indications, contraindications, and
therapeutic advantages and disadvantages associated with
the mechanism of action.

In regards to anti-hypertensives, should not
abruptly stop any of them. May develop rebound
hypertension.

NV 241



G )| 5 ol



”

lall JME PYTRY
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Heart Fallure

Puimonary
edema {(excess
fluid /i Tungs)
FPumping action
of the heart
Pleural effusion grows weaker
{excess fluid
around lungs)

Swelling in abd
{(ascites)

Swelling
in ankles
and legs
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Arteriosclerotic heart disease -

Myocardial infarction -

Hypertensive heart disease
Valvular heart disease -
Dilated cardiomyopathy
Congenital heart disease
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Classification of heart failure
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J Carotid sinus flow J Renal blood flow

T Sympathetic activity T Renin release

T Angiotensin

T Force of cont. M Aldosterone

1 Heart rate
Vasoconstriction Vasoconstriction

l T Na & water
v

T Preload T After load & Cardiac Hypertrophy (Remodeling)
dyspnea, edema, enlarged liver, cold extremities & fatigue
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Increased sympathetic activity

1 « Baroreceptors s,k <2hitius 435 «— BP Sodl el |
) Al Y1 sympathetic activity 42 5l el

HR lall akai 1

force of contractility 4=kl 1 -

(al ikl ) vasoconstriction ie sl (il (b o)Al dga
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preload L&l
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renin-angiotensin-aldosterone
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= Myocardial hypertrophy
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Cra NS HE ) ) gual 8 Alaatisal) 459041 Jadi
(ACE inhibitors, ARBS) renin-angiotensin 4les <iayia
Diuretics 44 sl &l jaall
Inotropic agents &l &b g3
B-blockers 4 i 0¥l B i i Gl juala
Direct vasodilators 3 _pilwll Gla gall -
Aldosterone antagonists (s sal¥! Claliaa
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o WA s Sommeil difficile

Conflement des pieds Manque chronique  |a nuit dG A des

e il et des jambes d'énergle problémes
respiratoires
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Ventre balloné Toux avec des Augmentation Confusion ou
et sensible et expectorations des mictions altération de
perte d'appétit "mousseuses” nocturnes la mémoire

na jen D You




Diagnosis of heart failure
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~— NYHA W

Crsall el dallae - rda) pall IS L8 4l dsllenll

3y el 2ie ACE inhibitors Jissill a3 ciladia INYHA |

2 38 5Ll ACE inhibitors dissill s il ciladia :NYHA
(Z\.A'AJ) Ja) gudll RN ERIRPEN Ja < diuretics Sl yaall -
oo pud alat Al jlaal clB ¢ i 2 Ja A digitalis odlissall -
auricular fibrillation a3 Jlis )
:NYHA Ill and IV
ACE inhibitors + diuretics + digitalis -
B ol pals Jlaxial Jglas of Sy ¢ 3l A0S ane Jla 5
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~——Angiotensin It 4

1. ACE Inhibitors 2. ARBs
, Losartan (Cozaar),

Enalapril (Vasotec), Candesartan (Atacand);
Quinapril (Accupril); alsartan
Fosinopril (Monopril), (Diovan)
Moexipril (Univasc),
Lisinopril (Zestril, Prinivil);
Benazepril (Lotensin), ‘ \‘
Captopril (Capoten) \




——ACE inhibitors ;i a5 uﬁ/
HF il emd 3 Jomiall ) gt il cillafia as

: Gl A

(vasoconstriction e ) (=il |) ACE Jasaill a5l adi -
(vasodilation e 5 g 58) Bradykinin 4l <l sivee 2 53

a s pall g el Luliial | «— aldosterone 3 ) 4 | -

a5l 45 8all (PVR Aalasall dile )l Ao laall 4 50Y) 038 il
Gl i i ) (a5 ) Y Sb p8l laxall cvenous tone
aldosterone 15 norepinephrine I 2 a4 311 L

el Cpallaall (ca pall die Ayl ClaSlall 5 (zal je V)
digoxin 3 sl/s (352l &l jae ) calay 3LEN)

Y ara (el Q) ) el dalles A ACE inhibitors Jlexiul
<l gl g Al yall
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HF ldll ) gead ca el 32 1) dalladl) 8 ACE inhibitors Jasius
s Ualel ael Gals deal) ol A8 Apusii A ) (e O ilay Gl
volume overload axall33b ) Gldle

e (ol die QlEll ) nd alsi) 8 30nde ACE inhibitors oS
LV ¥ Cpdadl dida g 8 )yl agaal (pdll Gasia sl

(EF < 35 %) dysfunction

2 2aY) Al sl dallaal) (e Lyl Cpaadl M ) eLiia) oan e dudie
ACE inhibitors

iiaidic EF ageal 0ol aia pall 2ie 5S] aailall ) oS

osad Ja) e s A ACE inhibitors 1 JSeal) Jleain¥) calatio

slitia) aay 158 Aallaall o2 Cign g e el el s o aa )l
M1 sl
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:ACE inhibitors Jss=ill a il cilladial dpilall el il Jad
(tbradykinin) @Yl (e % 20-10 & <l Jlen
postural hypotension (bl s b g

a gl gall ddadlall Gl jaally K+ Glaas) hyperkalemia ol a a5 La.
(Cldainl Gl yuiiad

sball o3¢0 (S5 28 Angioedema dxle 5 4ad s -
(uiladl AU pad 4 8 guaiaga g s (B) usSe o 4lS ) pal
salaadl 8 J5Y) Jlaxiaa¥) (0 68y Ol Jaay
(ol ¢ punatl) «¢ La )Y «(fetotoxic) Jaadl rCldaiay) calalicas
REEVEN| gl kIR N g Fg R |
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CE inhibr

Lags Baal g3 e hany

Lags @l e 3-2 X & 50-25

Lags Baal g 8 4a (any
Liags Ol e gl B ya Jany
Lags Baal g3 e hany
Laga Baal g b e ory
Laga Bl g 8 e ory
Lag Baal g B e ary

Lags Baal g 8 e oy

Laga Bl g b e Jory

e

tab: 5, 10 mg

Tab 25, 50 mg
tab: 2.5 mg

Tab 5, 20 mg
Tab 10, 20 mg

Tab 5, 20 mg
Tab 2, 4 mg
Tab 5, 20 mg

Cap 1.25, 2.5, 5 mg

Tab 0.5, 2 mg

Benazepril (Briem¥)
Captopril (Lopril*)
Cilazapril (Justor?*)
Enalapril (Renitec*)
Fosinopril (Fozitec?*)
Lisinopril (Zestril*)
Perindopril (Coversyl*)
Quinapril (Korec*)
Ramipril (Triatec*)

Trandolapril (Odrik*)

Y1l
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~— Angiotensin Il cSdiw o0l

aalls 4 (ARBS) angiotensin |l &bt Gl pals Janinss
ACE inhibitors & JsaS lall ) guad

angiotensin [l &3ive pasd 1 A0l 4]
La g 8am s Ao yag adll 305k (e Ao sanall 038 &5l area and

Lad o)l 5 Juadl (Y ACE inhibitors  dglin sawilal) el i)
Lc)w il angloedema wb;i‘

2Ad (5AS ) gl cilad) AU
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~—— Angiotensin Il &S

de Al

< JJAIA

Lags (Ui a) Lra gy Banl g 8 4a aay

(3 JJU N gé

Lags Ban) g 3y (haay
Lag Baal g B e ory
Lags Bl g 8 ya (Jaay
gy Banl g 8 Shoay

L gy Ol e ory

e

tab: 50 mg

Cap 40, 80, 160 mg

tab: 75, 150, 300 mg

Tab 4, 8, 16 mg

Tab 40, 80 mg

Tab 300 mg

Losartan (Cozaar®)
Valsartan (Tareg?*)
Irbesartan (Aprovel?)
Candesartan
(Atacand*, Kenzen¥*)

Telmisartan (Micardis®)

Eprosartan (Teveten*)

YA
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Ay ) Ll 4l 5 orthopnea m&m‘y\ a )J\S overload

paroxysmal nocturnal dyspnea

Y (preload) il ) g slh gl ML g anll ana ) jaall s
O2 ldalall g (sl Jee (alay) ) 525 Lfm

aaas Galil) da3n afterload ardl Jesll Lyl it of <l jaall (S
(Sl aall G 5 Len3)

3885 5 Ly dpea <l Wi thiazides 4kl il jaall Cauars

3 e 5O (e B Gy S dpdea il 1Y) Lgiallad
:\:\Ejjmgdﬁjdhcgéjggjéj\dez\.;\Aj\Jﬁcﬁj)aj\ L"_i\JJAdAa_\.uu
(spironolactone) ¢ xiu 52 sabiadll il jaal) Jleaiul ¢ Sa
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> — (1) B-blockers et

Lyt san Qlill a8 L8 s jnotrope sl <old 4 5ol Jlaxil o
A gl 8 ds sale Cpeat 3 sa g & pedal 4y pud) il el e daal) (S
cardiac lall daiaisale) aal 3 aw systolic function 4sxsbasy|
remodeling
Sl i) aie e e o Wja B palad sadall <ol il i oS
:Cua SNS 2! Dleall e el 4l e 4aalill
OO dalal) alss) Ml g calall akas |
(psdsall g slall Luliia) | ¢ Jamall Jle gl (@l [) renin I a3 | -
ol eV a5 il ol 5 duzal el CVama | -
<le norepinephrine I 4 sall el il Leag B @l juala aia
cardiac il daiaisale) i Cua el diliasl) CallY)
Al &g g hypertrophy il k% s remodeling
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~—— (¥) B-blockers t
Atenolol, Carvedilol, Metoprolol, Bisoprolol, Nevibolol
(Bs al »als) nonselective sl e 4l Carvedilol 3 i
Bl SEsl uals Metoprolol I o) o
a3l ciladie) QA ) gl 8 dlextivsall (5 AY) Ay 50 pa LS Hliie Cany
(£ lall 4 gaall 4y a1 5 ol aall ¢y gl

Pr= YAl ULl lal) (BN A e B Gl pals Jlazinly (A 5

Uladl) e jall Jeai s Lag 5 2l 35 4688 Gile ja Aadlaall ey oy

o all il Taacall o g ¢ g ) (8 (slan IS Lellantiv aias
oY dan ) S jlasll s G jall Gl seUal
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——— (v B-blockers tw ol
A0EY) e B @l jala
Carteolol, Nadolol, Oxyprenolol, Penbutolol, Pindolol,

Propranolol, Sotalol, Tertatolol, Timolol.

Acebutolol, Atenolol, Betaxolol, Bisoprolol, Celiprolol,
Esmolol, Metoprolol, Bisoprolol, Nevibolol.
Carvedilol, Labetolol : 3 s a &l yals
1so ol Balie 4100 Allad el Al B &l jals
Acebutolol, Carteolol, Celiprolol, Oxyprenolol, Penbutolol,
Pindolol.

clal) alay Gl Hlaial dallas 8 Sotalol I Jleainl (Sa
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Direct vasodilators

b o preload Gl deall (=@ I an sl Sleall st s o
Venous capacitance sl aw sill auliE sal

azall Jasll (i s iy il (5 siay da sliall Ay il Cilas gall s o
afterload

S Qlall ) pad & ALG JS5 Nitrates O il Jaaiod e
congestive HF

O AS )Ll Jerinsi B l_pala sl ACE inhibitors dess axe Jla i o
Isosorbide dinitrate 1 s Hydralzine !
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S YL Jladl) JCEN ) J et 430 g0 dailla 8 Sacobitril J
33 s Y (Neprilysine J i e 43 )38 Sacobitril ) sl
aa jUal) Cilasindl Jie ay 3Y) 13 LeaBlatal oh Al Gladinl) 334 ) )
.(NP:Natriuretic peptides) s sall

<* (Entresto*) Valsartan I a 4S jLilb Sacobitril 3 Jextiu
e el Qlall ) gunl jid

Valsartan 1 s Sacobitril ) ¢ 48 il () &5 jlall bl jall e,
a@_ul (Al Qlall ) gad iia je 2ie Enalapril 3 o« Joadl gl Gi:uu
Amidie FF Al daus

(NYHA 1I-1V) e el Qlall ) sind i 4 Entresto* ) daziuy
daidia FF 4yl days g ae (38 Y3l
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1) (Entresto*) Sacobitril+Valsartan 4

: Entresto* Il (e 431 5l e jall

Entresto* Tab 50 (24mg Valsartan, 26 mg Sacobitril) -
Entresto* Tab 100 (49mg Valsartan, 51 mg Sacobitril) -
Entresto* Tab 200 (97mg Valsartan, 103 mg Sacobitril) -

Slalcaal (Lo (ldll )Mmja\mcm\s)wbub L;L’ﬁ

(ACE inhibitors, ARBS) (i gt

4- 2mmﬂ\mw@cuyubféaloomﬁgdﬂhw}
(Lo se e ale 200) aibs]

) Ot o iY) laliaay Gaallaadll pe (o jall die Ao all (il Can
:\.CJ;A;JJ\USA.\&.}M‘L)J;Y\OSAuAB)MQ\L);u)SJULU.\ﬂ\
(\MJ-* Qb e e 200) wmﬂ‘ Ae el

sl )
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Ol i) Claliaad Joa Q) ) a4 00l 438 ae 48 jLially 3ale ax,
+ ldain) Glabizas

el

Crat i Baliaal) 4y gL ddari pe ddile 5 dad g duad -

ACE inhibitors sl a %) ciladie ae 48 jLiall -

Sl (a e 2ie Aliskiren I g 48 jLial) -

poa yall i aAllaxinly iy Vg Jaaldl Cogan die o all Cal g cany
A8 A G pal dsa g Jla B e jal) Jaat ang

al 53 cJlams aall a gaulii gy da 8 canll Javaca o g ¢ Ase gall e ol il
530 QY 8 ddile g4ad

D Ot pall (cda yall die aall gl gy Sy glae g AISH Rl 48] e Can
o sl sally it laas (g 5ISI ) Gaual ¢y 5 s salY) i o5 Sl o)
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— Inotropic drugs <Jall iyl d9sY)

Sl 5 Anlsl) Alasl) dun 18 sy inotrope LSl <l 4 sa¥) (s
cardiac output —lall ~ L &

‘UJJ;Y\ a.J.Q ( LA.ua.\

Digitalis (cardiac glycosides) <lidlimaall .
B-Adrenergic agonists 4 i ¥ B CObiue Cilgaia -
(Amrinone, Milirinone) Phosphdiesterase inhibitors -
Levosimendan Jis Calcium sensitizers -

e sl Y inotrope Sl <0 daliae L ALl A oY) i
dlianll dpa o8 3004y ) TALY L;M\ oad) LIAD JAa & D) 58 53300
il
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Cardiac Glycosides
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~— cardiac glycosides &.Jall i el

Gl e B 4521 alaee oY Digitalis bt Wle ey
Qlill il aal oY1 Ladll Liiad a5 cdigitalis (foxglove)
Al Jaal) 5 4l dloaal) e | it |5l el
panl) dleally alaidl) e sl GBI Sleal) o jilia g 1,80 dlla
didaall 4003 5 V) daldl diall 8 3l e A1 pasall 40100
a3l 5035 gt 3 Lilaas Aglitall il all (o e pana (S
Glall ) gl 8 aal g JSS Jentind A 4plal) Aliax])
(mitia adle adies Aplill iy 3 S e
3, g2V ?‘M
Digitoxin (Digitaline*) - Digoxin (Lanoxin*) -
Deslanoside (Cedilanide?®) - Ouabain (Strodival*) -
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e Digitalis 3 bt 401 aaias
LAY Jals all asandlSl 58 55 andasi
dnlal) Aliasl) daa o8 300 -

Al (sl jally Ll i e

Na*/K* ATPase 4dawl 52 K* s Na* 2l 34 Jals Lle Digitalis 31 dadf -
sliall yie Sl = 5 50 gy by (icNa™) il Jala Nat S 5 ala -
sl
o=t 4 Nat/Ca't exchanger & dalill 3 8 (atii jcNa* 834 -
s = & 5l ) extrusion asdSl z 554
) My Cat e Jalils Na® zsoa l gasiicNa™ e 4alladl ) )
alall Jab sl Cat*
Al Aliaall 3 ) el Aalie o &5 A0AN Jaly jall Catt L sab il
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Digitalis: mechanism of action
Na+/K+ ATPase Ji isas Ly

Out

Na*

Na* Na*
OO MKXH Qe
ATP ADP + Pi

1Free Ca* Ca™ Ca* \ K+ \
In I

Increased Na* decreases the
driving force of the Na+/Ca**
exchanger, so there is

Digitalis inhibits Na*/ K*
The concentration of icNa*
increases, and the concentration

exchange by Na*/ K+ ATPase

decreased extrusion of Ca** into
the extracellular space.

gradient across the membrane
decreases.

ST YA
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Gy Alal) Aliaall (aldi 5 68 (8 500 ) Gy dlall il ) sSlall glac
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(AUl g Ll dled A anall (asi ) (635 4nlal) dlianl) alad 3l )
(EF 1 520 )) =alail) 3eleS 33 )

dohaisall 4. glaal) | yads

o Alil) il 5 < lall Al 5l Jlea) (S
(positive inotropic effect) dnlall iliasll dua 48 3205 5 -

(negative chronotropic effect) heart rate lall kil ¢Uay) -
Alal) 40,39 38 L3 cardiac conduction (8 Jl de e pali) -
02 1 Al dlasl) dala i)

s pde ) YAY
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dpcaliaiy) A dl) 8 and il Hhaal a5 Js 2 Digoxin 3 desdies
ACE inhibitors Jassill s 53 cilladie; dallaall e2y 22y 5V (pplal
Q\JJAMJ

bl Q) snd ol e il ) b 3 Digoxin 3 Jestiog ¥

.

B S0 (o pall Cuaion (Jaine gl ol Q) el dga g Jla
Digoxin I Jlexin dala W 5 &l jaall g Jygaiil) an ) Glladiay dallell

iy ge 38 i) I ) gual 58 DIGOXIN & (oot ) g ped) Jlania
A. fibrillation

O e bl 8 Ly 5 (Sl B 4sie) Dobutamine 3 Juesi) (Ko

s 5adll (3 yhally Al G868 Jladll aa l) ¢l 5all (Y1 s 8y Digoxin 3!
) 4 85l ) las sl 8 Ll Digoxin 3 Jlestial (Sa;
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T ) Oty A1) it
O lias LSt 4] sal) <l LAl L digitalis Clidbimaall e Gllias
pharmacokinetics 4 52l bl all s potency s sall Lax,

Siala aalan (558 a5 USA 2 dsiall aa sl Sl Digoxin &) s
(Aels 36 (I m) dish (s e iy Gaa Ol

Al 31y e Jas s Digoxin 3 z sk

Ay yus Aliay ) Aalall die [oading dose dueadide ja el (S
acute digitalization

Qi a5 (sl 7-5 ) Jshl s e Caai Digitoxin 3 e
asl) 8

A sadll JEEY) ) ALYl <Digoxin 3 oe sa sl Jleaind JISGET aa
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omp |
/ of Digoxin and Digitoxin

Protein
Bbinding

S0
Percent

Onset of
action

Half-life

o 1 2 3 a s
Davs

(according to Lippincott's Pharmacology,
S 2 2009) YA
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Pharmacokinetics of Digoxin and Digitoxin

Digitoxine Digoxine

1 tab (100 pg) 1 tab (250 pg)/day Dose
4-7 times/week
100 % 75 % Bioavailability / PO
95 % 25 % Protein binding
++ - Hepatic metabolism
5-7 days 36-40 h Half-life

Therapeutic plasma
13-25 0,9-2,2 concentrations (ug/l)
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e cl,lil ST e digitalis toxicity <lidlimaally aedll i,
o s 452l
o e dalad) il e s ) oK

digitalis glycosides =+ isllll s

el dgas a8 58y JS0 a8 Digoxin I b st 48] e sy
8y all die de jall il aa (54518
rallati 08 ey (il o pud ) A sall 50l el )
antiarrhythmic drugs akill ) jhcal cilabizas clac) -
Li » 3 (antibodies to digoxin) Digoxin immune Fab Jwsiul -
inactivation 4=yt Jl Lase Digoxin -
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%) Tk o1y sSChil) dyge NI e ol it
overdose ic yall sab 3 Llle Jag 3¢ 4l oof il o
atrial arrhythmias 4wl alai <l jlacal -
extrasystoles (=lwil = jlsa

Ldas o3 )) e laa (CNS S jall dnaall dlaadl e <l 3l o

4y & ol haal dblurred vision dasl Ui $d5 «cas cconfusion
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Rl O SRl pel Ra gkl Ll
-electrolytic disturbance 2 sill <l jlaal

<l sl thiazides <la )bl Jesinl) hypokalemia sl a susli s it -
5ahad akat il jlacal & gaad L aed O Sy 1 loop diuretics 552

=8 chypercalcemia 3l S L i chypernatremia s a s ga 1o -
hypomagnesemia a3 a s jiss

Gl adi Aldl) Aianll Clgil) (lal) ) gead tdia jall VAL any
Bl ) sacal

:drugs 42V

o (Quinidin, Amiodarone, Verapamil, ..) d3¥! (e aaell Sy
Sl gl (Ao adals ) 1l sa e adal ) Gk Gedigoxin b aedl Gass
aadlall yie ol jaall Ay pdall ulag g piiall) s sanl ) (s Al D DU (S
digoxin 1 aeuill e 23 o (K* depleting diuretics s sub sl
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Drugs interacting with-digitalis—

Amiodarone
Erythromycin
Quinidine
Tetracycline
Verapamil

Increased digitalis
concentration may occur
during concurrent therapy

Enhanced potential
for cardiotoxicity

Corticosteroids
Thiazide diuretics
Loop diuretics

Decreased levels of blood
potassium
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T R oS el

Baadall 4liall & iy jall a5 2e drug withdrawal ¢ sall e

Intensive care

o sl gl glUac |

Gae Ll Aadlaall ) ¢ galll Jumis 3 gl ciladle 2 gm5 Jla b

Digibind 3 sl Digitol 3 «Uacls immunotherapy

F el Al Cle s 2
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Sites of action by B-adrenergic agonists a
~__phosphodiesterase inhibitors on heart muscle

Binding of a B-adrenergic
- - agonist such as dopamine,
Phosphorylation of a calcium 1 <g>r dobutamine, ac‘t)ivates

channel increases calcium adenylyl cyclase, which

Voltage-sensitive 3 flowinto the cell, causing produces cAMP
increased force of : oo b Al

slow Ca?* channel | g ontraction of heart muscle. = B-Adrenergic

Ca?* receptor
QAR R T T Tt l . (11177; Ps
QO WAL | AU LA LA AL LIRSS A AL A0, WLt 70 77
\\\‘ P — 'f{//
' : Protein kinase
Ca2* X Phosphorylation (activate /\
(S:Ite |?Icreases cAMP
a** flow P
into cell Protein kinase - Phosphodlesterase
= (inactivate) Q inhibitors {for example,
Myofibrils Ll
y AMP
Increased cAMP activates protein kinase, : .-
2 which in turn phosphorylates a Phosphospodiestarase

force of lei h I inhibitors prevent
contraction caieiim Shanne:. 4 hydrolysis of cAMP and,
thus, prolong the action of

. protein kinase.
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Table 1. Available SGLT2 inhibitor preparations.

Medication

Dose (mg)

Frequency

Dapagliflozin

Dapagliflozin/

metformin

Dapagliflozin/

saxagliptin
Canagliflozin

Canagliflozin/

metformin
Empagliflozin

Empagliflozin/

metformin

Empagliflozin/

linagliptin

Ertugliflozin

5: 10

5/850; 5/1000

10/5

100; 300

50/850; 50/1000; 150/850;
150/1000

10; 25

5/850; 5/1000; 12.5/850;
12.5/1000

10/5; 25/5

5: 15

Once daily

Twice daily, with food

Once daily

Once daily, before first meal of day

Twice daily, with food

Once daily

Twice daily, with food

Once daily

Once daily
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Ipoproteins
: Lipids or Fats
Size < RBC (Hydrophobic)
Phospholipids Apoproteins A, B,
Free Cholesterol C, E, (a)
(Hydrophilic)
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Particle size & Density

Chylomicrons

<< 1.006

LDL Small LDL HDL
9 ¢ -
<1.063 <1.085 <1.210
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Liver

Digtary
cholesterol

Acetyl-CoA  Fatty acids
Biosynthesis Triglycerides
9
Proteins
j Cholesterol
Chylomicron
remnant

_ (storage)

Adipose
tissue

Peripheral
tissues

Atherosclerotic
plaque ;
Cross-section of
atherosclerotic -~
plaque ‘

Cholesterol

Cell
membranes

Steroids
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Normal Lipid Profile

<200 Total Cholesterol
< 150 TG ‘Ugly’ Lipid
< 100 ‘Bad’ Cholesterols LDL e
> 30 HDL ‘Good’ cholesterol
< 30 VLDLisUglyTG+5 e
< 20 Lp(a) ‘Deadly’ cholesterol




Lipid Calculations

Total Cholesterol .A 200

HDL Cholesterol 50
LDL Cholesterol (TC <(HDL+VLDL)) 120
VLDL Cholesterol (1/5 of TG) 30

Triglycerides B 150
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LDLC J clea
Friedewald Equation

LDL = TC - (TG/5 + HDL)
Example: LDL =235 - (160/5 + 35)
LDL =235 - (32 + 35)

LDL = 235 - 67
LDL = 168



—_— Today’s Safer Values

Total Cholesterol < 200 »

Triglycerides < 150 o

LDL Cholesterol < 100 e

HDL Cholesterol > 50 (for women 55)
Bad Cholesterols the lower the better e
Good Cholesterols the higher the better e
Non HDL Cholesterol < 130 »

Lp(a) values < 20 o

Homocysteine < 14 y mols per liter
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Types of hyperlipidemias

| Ila b 11 IV V
Lipids
Cholesterol N-1 ) ) 1 N-1 T
Triglycerides T N [Nl T T T
Lipoproteins
Chylomicrons T N N N N T
VLDL N-1 N-| Tm N-1 T [Nl
LDL l [Nl T 1abL)  N-| N-J
HDL ! N N N N-| |
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~Type lIA (Familial hypercholesterolemia)
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~ Type IIB (Familial combined hyperlipidemia)
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~ Type IV (Familial hypertriglyceridemia)
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of Atherothrombosis

Ischemic
stroke

Myocardial
Infarction

Transient
Ischemic attack
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Angina:
» Stable
* Unstable

y/ < Peripheral arterial
disease:

* Intermittent claudication
* Rest Pain
* Gangrene
* Necrosis
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lifestyle su bad fous =S

Recommended Intake Nutrient

< 7% of calories Saturated fat

Up to 10% of calories PUFA fat
Up to 20% of calories MUFA fat

25-35% of calories Total fat

50-60% of calories Carbohydrate

20-30 grams per day Fiber
Approx. 15% of calories Protein
Less than 200 mg/day Cholesterol

dgaally Aalleall
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/Sttalegy for Controlling Hyperlipjm

STATINS

Diet Biosynthesis

\ HMG CoA reductase
Ezetimibe

LDL-R
Cellular Cholesterol

Serum Cholesterol

Conversion to

Bile AC|d hormones within
[ t
Re-absorption Ef ;rao:,f,,Z;qge
Inteshne . .
Lipoprotein
BILE ACID catabolism
SEQUESTRANTS FIBRATES
Feces
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reductase inhibitor
Bile acid-binding resin -
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Fibric acid derivatives -
Niacin -
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Fish oil (Omega 3) -

s i D 338



/X/

N euéﬂ Lbé&\ :\ﬁjé‘\ﬂ

ERTYENGUY- T yYq



" H MG-COW

3-hydroxy-methyl 1 L a5 statins <ol Layl e
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Therapy

HMG-CoA
reductase
inhibitors

MG-CoA
reductase

2 NADPH
+2H* 2 NADP*

HMG-CoA
reductase

SCoA Mevalonic acid
HMG-CoA

CHa
e HO &J R
Acetyl-CoA———> \/\ COCH \C Sealia —> Cholesterol

% Many steps

HO\C COOH
5 _OH

CHa

Pravastatin

© Elsevier. Brenner: Pharmacology 2e - www.studentconsult.com

Low-Density Lipoprotein

(LDL) Cholesterol High-Density Lipoprotein (HDL) Total Triglyceride

Concentration Cholesterol Concentration Concentration Other Effects

120-50% 110% 110-40% Increase in
hepatic LDL
receptors.

SR e 2 341




.| Cholesterol

R L]
Apo E hepatic uptake of LDL
B-E receptor) P and VLDL remnants

) Intracellular%ﬂtheﬁs @ Apo B " Serum LDL-C

/ Cholesterol 7 Serum VLDL remnants
./ Serum IDL
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statins I 3 e ) (e b lad 4 udi &3 2150 J sl 4 Lovastatin J

D alall il b Yleiad stating 3 i
Atorvastatin -
Rosuvastatin -
Pitavastatin -
Simvastatin -

=l gl 81,58 Fluvastatin s Pravastatin 3 Jleaia) J8
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A 50 i e 3_le Legils Lovastatin Js Simvastatin 3 s
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Y Al sl
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Atorvastatin 3 Ll sale delu 2-1.5 (o Aaill jaall ~ 5l 5
(A=ls 19 J =) Rosuvastatin 35 (els 14 Jl =)

»2a (5 88l Rosuvastatin J' s Atorvastatin I s Pitavastatin J iz
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I ol eSla &Y il ali Statins ) syl
Bioavailability Dosage T1/2  Metabolism Elimination
(mg) (hours)

Atorvastatin ~12% 10 - 80 14 hepatic bile
(Lipitor*)
Rosuvastatin ~ 20% 5-20 19 hepatic Urine, feces
(Crestor®)
Pitavastatin ~ 60% 1-4 11 hepatic feces
(Livalo¥*)
Simvastatin ~ 5% 20 - 80 2 hepatic Urine, feces
(Zocor*)
Pravastatin ~17% 10 — 40 2 hepatic urine
(Pravachol®)

sl ) 345
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Statins » il Sile 3

Statin Dose Range
_ovastatin 20-80 mg
Pravastatin 20-40 mg
~luvastatin 20—-80 mg
Simvastatin 20-80 mg
Atorvastatin 10—-80 mg

Rosuvastatin 5-20 mg
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(1) adverse effects a L & STUl
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/Time COW

Vulnerable
LDL-C Inflammation plaques
lowered* reduced stabilized

Endothelial
function
restored

Ischemic
episodes
reduced

Cardiac events
reduced”

Days Years

* Time course established
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-1 gal ol s

(% 60-20) TG | -

(% 25) LDL | -

VLDL glibal | -

(% 20-10) HDLc 1 -

1) gall @l Al

2 Ly 58 JalS J<8 Gemfibrozil I s Fenofibrate 3 S Gaia -
i gadll de jal
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100-200 mg x 1-2/day

200 mg x 2/day

1 tab. X 1 /day

1 tab. X 2/day (30 min.
before meals)

Antara*: 30-90 mg x

1/day (with or without
meals)

Lofibra*: 67-200
mgx1/day (after meals).s- -

S

Cap. 67, 100, 200,300

mg

Tab. 200, 400 mg

Cap. (Tab.) 100 mg

Tab. 600 mg

Cap. 30, 67, 90 mg

Fenofibrate
(Lipofen*, Lipanthyl*)

Bezafibrate
(Befizal*, Bezalip*)

Ciprofibrate
(Lipanor*, Zentiva*)

Gemfibrozil
(Lipur?*)

Fenofibrate
micronized
(Antara* 30, 90 mg,
Lofibra* 67 mq)
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Bile acid resins
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Bile acid-binding resins

2 ) ol Al

% 30-15 4ssis LDLC | -

% 5-3 4y HDLC 1 -
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Bile acid resins

LY aual) Sy e gall

4-16 g/day (1-3/d) Packets Cholestyramine
(Questran*, Prevalite*)

2 g x 2/day (Max. 16 g/d) Tab. 1g, susp. Colestipol
(Colestid*,
Cholestabyl?*)

4-6 tab. /day (1-2/d) Tab. 625 mg, powder Colesevelam
(Cholestagel*,
Lodalis*)

366
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bile acid-binding resins
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~— (1) Anti-PCSK9 4

2015 ale FDA I ass i e cilias Al saia g dpaca alual
4\_\)5‘%\ 5AA R

Alirocumab (Praluent*) J-
Evolocumab (Repatha*) 1l -
PCSKO 1) Loy Loazall plual) oda o gi
(Proprotein Convertase Subtilisin/Kesin Type 9)

J ey AL & 54 (protease) ~il oe soke s PCSKO U
e LDL @i 230 5345 () (535 an 3 028 Jayiii ol A <] DL
LDL 3 iy ya Jab 5aly 5 il 5 3080 LAY el
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Gut Liver

Inhibited by -
HMG-CoA .
reductase ' | o
inhibitors
g , Acety-CoA  Protein and
& ¢ Adipose
2\ inhibited by ‘ linsce
% . ezetimibe Chrol
Bile / 9
ot Bile acids. Inhibited by vLDL
4 niacin %
‘Bile DL Fatty acids
acids | "3
i LDL receptor Triglycerides
¥ LDI
Inhibited by ; Stimulated by
bile acid- gemfibrozil
binding resins '._
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Therapeutic Lifestyle Change

Therapy of Choice: Statin

Add on drug - EZ, Niacin, BAR

[EETTENGS TV 374



~ Treatme

Therapeutic Lifestyle Change

Therapy of Choice : Niacin

Add on drug - Finofibrate
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triglyceridemia &_2 >

(beta-blockers, androgenic steroids) ¥ s >
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Therapeutic Lifestyle Change

herapy of Choice : Fibrate

Add on drug — Statin, Niacin
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Triglycerides

TG Level Classification Treatment
< 150 mg% Normal TG No RX.

150 to 200 mg% |Borderline high Diet alone

> 500 mg% Very high Diet + Intensive
RX

NCEP 2004 Guidelines by expert panel on TG

Cna e 378



W

Therapeutic Lifestyle Change

Therapy of Choice : Statin + Fibrate

Add on drug — Niacin, BAR
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The Three Canons




W Cas
Statins +/- EZ Increased LDL e
Fibrates Increased TG e
Niacin Decreased HDL e
Niacin Increased Lp(a) ®
Statin + Fibrate Increased LDL + TG e
Statin + Niacin 1 LDL + |[HDL e

Fibrate + Niacin 1TG+ |HDL o



)Sﬂtﬁjmmar of Drug choice

Lipid abnormality type  First choice Additional Remarks

T LDL Statin Ezetimibe Myopathy 1

| HDL Niacin Fibrate Exercise

1 TG+ | HDL Fibrate + Niacin Exercise
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Antibiotics
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Chemotherapy

4o el sLadl Balcaal) 4 gaWL Aallaall o
clilda yll salizaal) 4y gL Aallaall o

4 yeaall eladll Baldaal) dallaall

Antibacterial drugs (4sall clalaall ) adl sl Glibaa .
Antiviral drugs 4adi l cleaal) clabiaaa .

Antifungal drugs Jshill Clilaa.

Antiprotozoal drugs (¥ clilaa.
Antihelminthic drugs Oluall Glabaa.
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Antibiotics

V Q{r\ jsujm\dnﬁj\

e\s{).ﬁ‘ - - é}:ﬁﬂ‘ JL&AAM
daa 55yl da gladll




YAQ

(LASLD ) ) i

:Gram <k o5t clba o
Gram ) 4l -
Gram ) 4da -

L sl sd sall o
Coccus &l gsall.
bacillus cluasl) . sl
(s O dalal) e
Aerobic 4l -
Anaerobic 4l ¥ -l
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sl ) gl
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aminosides, macrolides, cyclines, fusidic acid
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quinolones, sulfamides, rifampicine
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sulfamide B lactamines
cyclines aminoside
chloramphenicol rifampicine
macrolides vancomycine
lincomycine Isoniazide
fusidic acid fluoroquinolones
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Antibiotic Classes

* Penicillins « Aminoglycosides
 Cephalosporins  Macrolides

« Carbapenems * Clindamycin

« Monobactams  Fluoroquinolones
* Vancomycin « Tetracyclines
 Oxalodinones * Trimethoprim/sulfa

e Metronidazole
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Principles of Antibiotic Use

M Microbiology guides therapy wherever
possible (tests or resistance patterns)

Indications should be evidence-based; only
where benefit has been demonstrated

Narrowest spectrum required; choose
based on likely organism

Dosage appropriate to site and type of
Infection

Minimise duration of therapy; ideally less
than 7 days

m, <| U| Z

Ensure monotherapy in most situations
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Penicillins
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Antistaphylococcus penicillins
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Beta-lactamase Inhibitors

« Clavulanate:
— With amoxicillin (Augmentin®*)
— With ticarcillin (Timentin¥*)

« Sulbactam:
— With ampicillin (Unasyn*)

 Tazobactam:
— With piperacillin (Zosyn*)
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Cephalosporines
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Cep

Cephalosporins G2

Cephalosporins G1



Cephalosporins (1)

15t generation : cefazolin
2"d generation : cefuroxime
3'd generation : ceftriaxone
4t generation : cefepime
5th generation : ceftobiprole
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Cephalosporins (2)
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Cephalosporines (3)
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Cephalosporins (4)
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:Cephalosporines 4
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Glycopeptides
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Vancomycin
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Al d@da 1 Vancomycin

Gram-positive bacteria:

— Methicillin-Susceptible AND Methicillin-Resistant S.
aureus and coagulase-negative staphylococci

— Streptococcus pneumoniae (including PRSP),
viridans streptococcus, Group streptococcus

— Enterococcus sp.

— Corynebacterium, Bacillus. Listeria, Actinomyces

— Clostridium sp. (including C. difficile),
Peptococcus, Peptostreptococcus
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bacteremia, endocarditis, peritonitis, pneumonia,
skin and soft tissue infections, osteomyelitis
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(AG) Aminoglycosides (1)
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(AG) Aminoglycosides (2)
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(AG) Aminoglycosides (3)
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(2) Wléay Macrolides 3

:\ﬁ#ﬂ\ <lall

) il

L4
”»

ic ganall

u-be‘d‘ s Gabwdddl Jila A
Llle AU Ay A Cpaial)
Ol s

& ghaially A4 1) e

ool Gilgall g 4y 3a A1 cand)-
3158

gDl guus 5l Aallaa-

Al ad) dgla) @l gl

(oxa — R b gaialilac)
<) ghadall (Al AN Ciliadiceal)
Ao gl iy glall Ay i M)
Gl gial) ¢l BLAY

Macrolides
Erythromycine, spiramycine,
Josamycine,roxithromycine,
Clarithromycin,azithromycine,
dirithromycine
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Lincosanides

<l a3 | Lincomycine, clindamycine
Synerqgistines
Cilad g Skall dguliia | Pristinamycine,Quinupristine
Dalfopristine
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¢ oy s a2 telithromycine




(3) Macrolides
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(4) Macrolides 4
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(1) Quinolones
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Ciprofloxacine
Ofloxacine
Norfloxacine
Enoxacine
Pefloxacine
Levofloxacine
Sparfloxacine
Moxifloxacine

Nalidixic acid
Oxolinic acid
Pipemidic acid
Flumequine
Rosoxazine
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(2) Quinolones
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(3) Quinolones 4
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Trimethoprime + Sulfamide
(Cotrimoxazole)
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PABA

Dihydropteroate
A synthétase Eaa = —Sulfonamides

'
Folate

, s 'J. — Trimethoprim

A
Tetrahydrofolate
!

'

Synthesis of
thymidylale etc.

DNA

Fig. 45.2 The action of suifonamides and trimethoprim



Cyclines
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minocycline, doxycycline, limecycline, tetracycline
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Tétracyclines

Toxicité, effets indésirables:

Coloration brune irréversible

des dents en croissance

(y compris sur le foetus).

Les tétracyclines ne sont normalement
pas utilisées chez la femme enceinte
ou I'enfant de moins de 8 ans.

Les tétracyclines perturbent
particulierement la flore

intestinale
Le développement de surinfection

par des bactéries ou des levures
resistantes est possible (Ex:
colite pseudo-membraneuse a
Clostridium difficile).




Imidazoles !
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Nitro-imidazoles (meétronidazole)

Le métronidazole peut entrainer des Les effets secondaires les
complications dues a une neurotoxicité olus fréquents sont des nausées
(étourdissements, vertiges voir des céphalées, un godt métallique,
convulsions, incoordinations, \ des vomissements, des diarrhées.

paresthésies des extrémités.

Le métronidazole a un effet
antabuse et I'alcool ne doit
pas étre consommeé durant
le traitement.
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Fosfomycine
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Rifamycines
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Chloramphenicol
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Chloramphénicol

Une toxicité fatale peu apparaitre chez les nouveaux-nés, en particulier les prématurés
exposeés a des doses excessives de la molécule: syndrome gris du nouveau-née,
(mort dans 40% des cas). Liée a un déficit dans la métabolisation du chloramphénicol.
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Oxazolidinones

« Linezolid (Zyvox®) is the first available agent which
received FDA approval in April 2000; available PO
and IV

 Developed in response to need for agents with
activity against resistant gram-positives (

)

Mechanism of Action:

* Binds to the 50S ribosomal subunit near to surface
Interface of 30S subunit — causes inhibition of 70S
Initiation complex which inhibits protein synthesis

« Bacteriostatic (cidal against some bacteria)
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Linezolid
Spectrum of Activity

Gram-Positive Bacteria:

— Methicillin-Susceptible, Methicillin-Resistant
AND Vancomycin-Resistant Staph aureus and
coagulase-negative staphylococci

— Streptococcus pneumoniae (including PRSP),
viridans streptococcus, Group streptococcus

— Enterococcus faecium AND faecalis (including
VRE)

— Bacillus. Listeria, Clostridium sp. (except C.
difficile), Peptostreptococcus, P. acnes

Gram-Negative Aerobes: relatively inactive

Atypical Bacteria:
— Mycoplasma, Chlamydia, Legionella



Linezolid: Pharmacology

Concentration-independent bactericidal activity
Absorption — 100% bioavailable

—readily distributes into well-perfused tissue;
CSF penetration = 70%

— both renally and nonrenally, but primarily
metabolized; t'2 is 4.4 to 5.4 hours; no adjustment for RI; not
removed by HD

Adverse Effects
Gastrointestinal — nausea, vomiting, diarrhea (6 to 8 %)
Headache — 6.5%
Thrombocytopenia — 2 to 4%
— Most often with treatment durations of > 2 weeks

— Therapy should be discontinued — platelet counts will return to
normal

:w—Linezolid is areversible, nenselective inhibitor of monoamine

AviAacen



Tigecycline (Tygacil®)

Mechanism of Action

Binds to the 30S ribosomal subunit of susceptible bacteria,
inhibiting protein synthesis.

e Treatment of complicated skin and skin structure infections caused by

susceptible organisms, including methicillin-resistant Staphylococcus aureus

and vancomycin-sensitive Enterococcus faecalis; treatment of complicated
intra-abdominal infections

: Hepatic, via glucuronidation, N-acetylation, and epimerization to
several metabolites, each <10% of the dose

: Single dose: 27 hours; following multiple doses: 42 hours

: Urine (33%; with 22% as unchanged drug); feces (59%; primarily as
unchanged drug) — No dose adjustment required in renal dysfunction



Tigecycline
Adverse Effects

>10%: Gastrointestinal: Nausea (25% to 30%), diarrhea (13%)

2% to 10%:Cardiovascular: Hypertension (5%), peripheral edema (3%),
hypotension (2%)

Central nervous system: Fever (7%), headache (6%), dizziness (4%), pain (4%),
insomnia (2%)

Dermatologic: Pruritus (3%), rash (2%)
Endocrine: Hypoproteinemia (5%), hyperglycemia (2%), hypokalemia (2%)
Hematologic: Thrombocythemia (6%), anemia (4%), leukocytosis (4%)

Hepatic: SGPT increased (6%), SGOT increased (4%), alkaline phosphatase
increased (4%), amylase increased (3%), bili increased (2%), LDH increased (4%)

Neuromuscular & skeletal: Weakness (3%)
Renal: BUN increased (2%)
Respiratory: Cough increased (4%), dyspnea (3%)




Daptomycin

Mechanism of Action

Daptomycin binds to components of the cell membrane of susceptible organisms and
causes rapid depolarization, inhibiting intracellular synthesis of DNA, RNA, and protein.

Gram-Positive Aerobes

Treatment of complicated skin and skin structure infections caused by susceptible aerobic
Gram-positive organisms;

» Staphylococcus aureus bacteremia, including right-sided infective endocarditis caused
by MSSA or MRSA

— available IV only
: 8-9 hours (up to 28 hours in renal impairment)
: Urine (78%; primarily as unchanged drug); feces (6%)

— Clcr <30 mL/minute: Administer dose q48hr

Adverse Effects
*  Hematologic: Anemia (2% to 13%)
*  Gastrointestinal: Diarrhea (5% to 12%) vomiting (3% to 12%) constipation (6% to 11%)
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Immunosuppressant drugs
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atil yall saliaall Clad 5 SLall (e (SRL) Sirolimus I ey

MTOR b Las y JS&3a) sa4l) 5 (FKBP 1L Sirolimus 31 s

(mammlian Target of Rapamycin)
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‘st L Sirolimus & 4 pull SYleainl) Jods

solid organ allograft “lall ¢liac 3 4y sul) 4 g2dall -

) 5l cyclosporine 3 g 48 jLially sl sas o) Qs 4K & ) 5 Slilac
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uveoretinitis LSl 5 duiedl Clgdll i cyclosporine 3 e bz se -
cyclosporine 3 g L3l 1 il ellia
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Inhibitors of cytokin gene expression
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Cytotoxic Drugs

:(Antimetabolites) cae sl sl sl ¢ ldaal cilhaiic
azathioprine J -
myclophenolate mofetil ! -
leflunomide 3 -
methotrexate J -
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TARGET CELL :
Active-

transport
Folate process
=
]

. N
Dinhydrofolate s © < Methotrexate

reductase = -
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dTNVIP FH o -._.—.-—> FH ,
Dihydrofolate
reductase
dUNMP N N° -Methyiene-FH

4
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I evcovoriryr rescue

Administer N 5—forrr'lyl—l=H4
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NSN'°“methylene-FH,
and, therefore, bypasses
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Antithymocyte globulins (ATG) s seill LIIAT aliaall i g slall
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Basiliximab I -

Daclizumab 3l -

Infliximab J -

Alemtuzumab ' -

Bortezomib ! -

Rituximab J -
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e s g 5l I9GL Y e S se dslae = 3 ke 58 Rho (D) J
b S 24 RhO (D) Glacaiadl da dga gall a\m‘zﬂ e el S g
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Monoclonal Antibodies

- delid) Jandit) Alariosall Aluail) 3aua g AaaY) e Ldall 2 g
Basiliximab ! -
Daclizumab 1 -
Infliximab J -

Omalizumab 1 -
Alemtuzumab 3 -
Rituximab J -
Bortezomib 1l -
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B-cell lymphoma -
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IFNS I (30 g 53] 43306 Lyl
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T-cell receptor ]

[Activated calcineurin J

Y

of NFATc
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IL-2 receptors ]
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cell cycle

Pragression into ]

— @ Gmun

Y

Cell proliferation ]

DRUG

Antithymocyte globulins

ACTION

Destruction of
T lymphocytes

ADVERSE EFFECTS

Profound immunosuppression

Muromonab-CD3

Cyclosporine

Destruction of
T lymphocytes

Blocks calcineurin
and inhibits IL-2 synthesis

Cytokine release syndrome

Nephrotoxicity, neurotoxicity, hepatotoxicity

Tacrolimus (FK506)

Basiliximab

Blocks calcineurin
and inhibits IL-2 synthesis

Blocks the IL-2 receptor

Nephrotoxicity, neurotoxicity, diabetes

Gastrointestinal disorders

Daclizumab

Sirolimus

Azathioprine

Blocks the IL-2 receptor

Blocks cytokine-stimulated
cell proliferation

Inhibits purine synthesis

Mycophenolate mofetil

syl 3

Inhibits purine synthesis

Gastrointestinal disorders

Hyperlipidemia, thrombocytopenia,
leukopenia, headache, nausea

Bone marrow suppression, hepatotoxicity,
thrombocytopenia, anemia, neoplasia

Gl upset, nausea, diarrhea, leukopenia,
tumors, increases susceptibility to infeg\t)ion
.
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~— —CLINICAL USES OF IM NOSUPPRESSIVE
AGENTS

DISEASE

AGENT USED

Autoimmune Disease:
Acute glomerulonephritis

Autoimmune haemolytic anaemia.

Prednisone*,
mercaptopurine.

Cyclophosphamide.

Prednisone™*,
cyclophosphamide,
mercaptopurine,
azathioprine, high dose 6-
globulin.

CAA)
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Organtransplant. —————F— —
le barl Cyclosporine, Azathioprine,
Prednisone, ALG, Tacrolimus.
» Heart
 Liver Cyclosporine, Prednisone,
Azathioprine, Tacrolimus.
« Bone marrow Cyclosporine,

Cyclophosphamide,
Prednisone, Methotrexate,
ALG, total body radiation.




