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PHARMACOKINETICS 1

PHARMACO KINETICS 7 EfFect OF body on Prug
PHARMMAC DYNAMTICS =2 EfFect OF Druc‘ on Bod3

Drug:

- Drug is substance which is intended to be used to wodify or explore the

physiological function or pathological state for the benefit of the recipient.

Risk benefit ratio —
Eg. Streptokinase: -

- Thrombolytic drugs like streptokinase are used in myocardial infarction in which
coronary artery is blocked but sometimes also breaks normal physiological
thrombus particularly in brain causing cerebral hemorrhage.

- Streptokinase cannot be used in peripheral vascular disease where risk is more

than benefit

Routes of Drug Adwministration

\
l l

Local Systemic
Enteral Parenteral
(Through Intestine) (Not through Intestine)
Oral Rectal ‘ l
Injectable Non — injectable

N IV ) Sublingual

() Subcutaneous (1) Transdermal
(1) Intravascular (i) Nasal

iv) Inhalational
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PHARMACOKINETICS
= oko HDME STUDY

- HbSCJ'rptinﬁ
—  Digtribukion
ORPL
—  Metoboligm ROUTE
-  Excretfon
*u.
ABSORPTION
2 MOVEMENT OF DRUG FRON) SITE OF PDMLNISTRATION 10 BLOOD
n
7  LIPID SOWBLLLTY -~ Sinqlz most jm portant fFattor in absurpt

— LIPLD SOWBLE DPRUGS PRE ABSORRED

=  FORM DOF DRUG

HQO \ - H + OH

H X m_— H++ X

= Jonied form OF Druq % toaker Soluble
~ Non lonized form OF Drug ig Lipfd soluble

— DRULG IS ABRSORBED IN NON - JONIZABLE fORM

-  MEDIUM

~ WHEN THE mMEDIUM 1S SAME, THEN THE DRu§ IAILL CROSS

DRLG MEDIU M FORM SOLLBLLITY CROSS
Rcidic Acdic Non joni2ed Lipid Soluble v
Bagic Rasic Non ionized Lipid Soluble v
Acdic Basgtc tonined lloker Soluble X
Basic Aadic tonized Waoker Soluble X
ASpirin
— Aaddic Drug [ASPIRIN] s madnly obsorbed from Stomoch
— Bosic Drug [ MORPHINE] mainly obsovrbed from intestine
OR PHINE

E PreplLadder |



But practically all drugs (even acidic drugs like aspirin) are absorbed more from intestine
as compared to stomach because:

e Large surface are of intestine

e Longer time drug stays in intestine
How much a drug will cross in different media?

Eg. Nature — Acidic

Pka = 6.0
PH Lipid soluble Water soluble
e 30 99.9% 0.1%
e 4.0 9% 1%
e 5.0 0% 10%
e 6.0 50% 50%
e 7.0 10% 90%
e 3.0 1% 29%
e 9.0 0.1% 99.9%
e 10.0 O.01% 99.99%

Henderson Hasselbaclh Equation

pH = pka + log [Non — lonised]

[lonised]
BLO AVAILABRILITY
=  FRPALTION OF GQIVEN DOSE WHICH REACH @ oot e
SYSTEMIC CIRCULATION — Bio Availobility oF DTUG

— dekermines the DOSE
High bioowadlakility - low doge
low bio availability —~>  High cloge

Extreted
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fackorg
@O B~bsorption
T absorptP
4 absorptP

Bso awailakility oF drurn-s.

@ First Pags mukokolism | Pre systumic mutodoolizen
T Firgt Pass mobolism —> | Bio owoilobility
| Firet Pass mukoboligm —> 1 Bio awoilobility

NTG L Nitro glyarine]

has high frrst poss mekakoligm
SuB LLNQUAL ROUTE

dea.nj:q:aes oF Sublinqual voute

=

How to calculate bioavailability?

To know the bioavailability of Drug A by oral route

Give dirug A 100 mg by IV route

e Measure plasma concentration every 30 min & plot it
e Now same dose (100 mg) given orally
Plot the same graph

= 1 Bio ovuilobilify
= 4 Bio owodlabilify

qi\rm bld ™V youlo 2 1007,

12  Prefetred

Fast m.b}mi > Can be uged in emwurgenues
No first past mutoboligm
Self oadministrok” & possible

After desimble attion , we con spit]ingest the extro doge

y

y
Then plot a graph

el
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Bioavailability = jﬁ;i

BIOEQUIVALENCE (biologically equivalent)

- 2 brands of same drug are compared

Eg. Aspirin 150 mg

/N

Ecosprin (Brands) Losprin

\ |
100 pg/dl a0ug/dl or 45 or 99.999 ng/dl

o If two brands of same drug have almost similar bioavailability (+ 20%), these are
called bioequivalent

e Most of the drugs are bioequivalent except phenytoin

DISTRIBUTION
FACTORS
© UPID SOWBILLTY —> muost impovtant fackor
Lipid Sojuble Drugs -  Higher Dishribukion OISTRIBUTION

INoker Soluble PYLgS —+  Lower Dikfribukion

@ PLASMA PROTEIN BINDING
1 PPB = \low Distribukion
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— Acidic drugs bind to - Albumin

— Basic drugs bind to - o1 ACID Glycoprotein

— Different drugs have different percentage of binding

1.

Distribution:

2> If PPB is %, its volume of distribution (Vd) — ||

Duration:

2 If drug has 1 P.P.B, Duration of action of drug 1, bcoz plasma protein to which it is bound serves
as storage site.

Displacement interactions:

9 PPB sites on albumin & 1 — Acid glycoprotein are non — specific.

2> Suppose if we give 100 molecules of warfarin to a person & it has 99 % (1) plasma protein
binding, then 99 molecules are already bound to proteins & only 1 mwol is free which is producing
the action.

2 Now if this person develops infection (unrelated to warfarin) & to treat that infection; we start
sulfonamides.

2 Sulfonamides also have high PPB & have tendency to bind at the same place where warfarin
binds. So, there would be competition b/w warfarin & sulfonamides for binding to same place.

2 This may 1 free molecules of warfarin — resulting in warfarin toxicity

2 This type of interaction is called as displacement interaction.

Dialysis:

2 [f a drug has t P.P.B; dialysis of that drug cannot be done.

2 DBcoz proteins are not filtered during dialysis; thus the drug with t P.P.B. is retained along with
plasma proteins.

If, drug has 1 P.P.B. its filtration would be [esser.

Dialysis & drug poisoning:

First A.B.C should be done (i.e maintenance of Airway patency, Breathing & Circulation)

ln poisons, D — Decontamination can also be done. (by giving activated charcoal etc.)

For some drugs antidote can be given.

Many drugs don’t have antidote, so dialysis is the option in those poisoning.

Dialysis is effective only if the drug is staying in the plasma (bcoz plasma is filtered in dialysis)
So, for the dialysis to be effective, the drug should have

— | volume of distribution (Vd)

— | plasma protein binding (PDB)

( | P.P.B doesn’t always cause 1 Vd; sometimes there can be |Vd due to other factors like | tissue
affinity of that drug etc)

* Drugs in which dialysis is done:
M — Methanol
L — Lithium
A — Aspirin

* Drugs in which dialysis is not effective

A = Amphetamines

V — Verapamil

O — Opiloids & organophosphates

[ = Imipramine

D — Digoxin

Dialysis — Diazepam (Most of benzodiazepines)
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© RBARRIERS

CIRCUMVENTRICULAR ORGANS [ No RBlood Brain Borrier’]

cTz Lchemoreuptor Triqger 20ne ] —
vomiting nNot comged by =  Anti ernekics
Circum
Pnti Psychotics algo hog antjemekic property vanhsi-
ol or
VOLOME OF DISTRLBUTION  Vd Qrgons
Es vy AMOUNE  Given by IV
Plasma Contntrakion
- loomg _
_ 100 _
-  CASE ) ____l____ PC = - 20 Mg [ L
e AL
———————— Vg = 190 = §85L
20
- IODTT"ICB- =
| Pc = 30 = womglL
B e P e
CHEE.S EIRG . ——3— 5L -
o Vg = 99 - 0oL
10
loomg  _
PC = ___1.9.- = mag |L
7 CPRSED _—_—:}.—::_: - 2 MG
—— 2 5Lk
e vg = 289 = 5oL
a

@ VOLUME Of DISTRIBUTION V4 <«  PMOUNT OFf DRU§ IN TISSUES

more vy - more dishribution
CHLO RO QUINE
Drug © maximurm Vg L >1300L]
mosHy digkribuked in  Liver —
Bur SiL of prefeared ockion 12 RBC Moletuly

OF Drma

LOADING DOSE [LD)

-  Initial hiqh doge qi\ren to Start the p-reFen‘-ed ackion

MRAINTALNANCE DOSE

LOADING DOSE

1000
4

170
b

LD = Mg X Tcu-cﬂd: Plagmo, conuantyokion

LD dependg on Ny X Torqer Plagma Conuntrok™

MD = Cleoraonce X Targer Plogma onc

MD depend® on cleorance & TagrE Plasma conc.

10D .

(%5087
> 7S

A

MATINTHA INANCE
DoSE




METABOLISM,EXCRETION 8
ELIMINATION
?  Termination Of atlon of Prug =  EUMINATION
7  includes Metabolisrmm g Exctretion

Metabolism
FATE OF METRBROLISM

® Pctve —*  1nackive
@ pAckive —r  Bckive
DIRZEPAM —7 OXA2EPAM

@ 1nackive —>  Ackive
[PRODRUG]

LEvopoPRA —2 DA [ R of Parkinconism J

fﬁ+ T*“x%
{"‘ Prodrugs: K’-g\
\
All — ACE inhibitors (PRIL) except Captopril and Lisinopril
Prefer — PPI's (prazole)
Doing - Dipivefrine
M — Methyldopa, Minoxidil, 6-MP
D — levoDopa
(n - Irinotecan
Clinical — Clopidogrel, Carbimazole
" )
w\ Subjects - Sulfasalazine /
Y /
W"m_t%__ﬁ g ”
BLm of mMETABOLISM — 10 MAKE A DRUG WATER SOLUBLE
PHASE T REACTIONS PHASE T1 RERCIIONS
- mostly cokabolic Reattiong - mosHy onobolic reackiond
- (ncdoudes - Wncludes
—  oxidoklion —  @locwonide [mc Phase React™]
—  Reduckion —  Glutamione conjugoakion
—  Hydrolysis — Babylarion
- Ochaakion —  Melfy|arion
— Deaminokion —  SulfFal

~ Purpoge of PHASE O > wokes the drug Waker Soluble
~  Purpose of PHASE L = Expose functional §roup on the drug

© l @

INaker Solukble % PrepLadder |




ENZYMES

=  Divided into
Miuro somal Enzymes -  Inside the mjuosomes
NOD Micxro Somal — Dok side the microsomes
= Microsome (C endoplasmic wetiaslum )
= only Migosomal emymes con be Induced or inhibited
INARFARIN HEPARIN|
CASE 1
100 Drug 100 Drug
50 microsomol {ﬂm_ e 50 non mMicrosomal },J/:Lhr -~
Enzymes Enzymes
50 Drug 50 DrUg
cASER 7 Along T RIFAMPICIN Lenzyme jnduter]
— 5D ME —> QqOME — BQNME — 50 NME
100 Drug 100 Drug
g0 E‘UUSDMD-’ S| 1 +90 50 noh Microsomal 5 | absr s
n2ymes Enzymes
\0 DTuQ 50 Drug
— Drug doge o be inueased — NO chonge -required
CASE3 *  Along T CIMETIOILNE [enzyme ibhibitor]
= 50 ME — 10 ME - SONME — 50 NME
100 Drug 100 Drug
10 :icmsnmcd :'J/lhr o 50 non microsomol }\Llh,‘_ -
nzymes Enzymes
a0 Drug 50 Druvg
— Drug dote [ be derensed — NO chonge vequired
ENZYME TINDUCERS ENZYME TITNHIBITORS
q G RLSEOFULVIN Vit VALPRORATE
P PHENYTOLN K K ETOCONA20LE
R RIFAMPICIN Can’t CIMETIDINE
S SMOKING Caurge CIPROFLO XACN
Cell CARBAMAZRPINE Enzyme ERYTHROMYCLN
Phone PHENO BARBITONE Inhibit’ TSONTAZIDE
most oF anti epileptics 7 ENZYME INDUCERS
most oF anti bioticg 2 ENZYME INHIRT1TORS
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Lipid sluble

EXCRETLON prug 10
GLOMERULAR FLLTRATLON ComerotnR _;OO O O po—
<> Lipid soluble drugg Filtered easily S O O e
INorer Soluble dwuqs aldgo Filtered Soloule Eﬂilm
orog < O
—  Filtvakion L Ploemo Pyotein binc!inq o
- A
> @ GFR = IR5ml|min Sesnerion
- %+.5 u_'l"]hr

= ~180 Ltr] ooy
= @ ourpur of vrine -+ al|poy

TUBULAR REABSORPION
=  99v. 0F GFR i2 Teobsorbed
Lipid soluble dvuqe veabsorbed
~  INoker soluble cdvuggk excreted

»  9of drvq & medio are same - dvug absoybed
drug & medid ore djfferent dvuq not absorbed

=+ Acidic drvq poiconing [ASpivind , R by NaHCo; [Forced Bikaline Divresis]
RIkaline drug poisoning LAmphetamine 5 By by NH,C LForced acid bpivresic]

TUBULAR SECRETION
= dit pwwpg | trongporterg in  proximal tubules
7  These tronsporters ore SATURABLE
—  Penictllin iz sShort ‘-‘-\QUIBCQ
=  Penicillin + Probenecich Lonq acking
~— Probanecid hag higher offiniry for Eronsporias g
preventg Penjcillin secyekion

—Drugs enter urine via
- Glomerular filtration
- Tubular secretion
—>Some of the drug can be reabsorbed by tubular reabsorption.

—Remaining part of drug is expelled in clearance.

Scenario 1:
—If 100 molecules of a drug is filtered through glomerular filtration and 150 molecules

are expelled out in clearance

—If clearance is more than glomerular filtration which is due to,

e Tubular secretion

—>Tubular reabsorption may or may not be present.

Scenario 2:

—I[f 100 molecules of a drug are filtered through glomerular filtration and only SO

molecules are expelled out in clearance.
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—If the clearance is less than the glomerular filtration which is due to, 1t

e Tubular reabsorption
—>Tubular secretion may or may not be present.
SOME MORE FORMULAS

RATE OF ELVIMINATION [R]
e Tr\ccmptete paroieter

R — AMount of brug Eliminabed

Time

cLeprRANCE L cUd
=  Complea Pororneter

cL - :— PC = Plagmo Concentzolkion
c

Extraction Ratio
Hepatic extraction ratio in relation to clearance

Suppose

100 mwolecules of drug enter the liver through the arteries, 80 molecules of drug go out
to other organs from liver through veins which means 20 molecules have been extracted

by liver.
Formula

Extraction ratio = Concentration of drug in arteries- Concentration of drug in veins

Concentration of drug in the arteries

i.e.  Amount of drug extracted by the organ

Amount of drug entering the organ

If a drug has high hepatic extraction ratio, on oral administration, liver can extract large
amount of drrug before it reaches the systemic circulation, leading to poor oral bio -

availability which is known as First Pass Metabolism.

The drugs with high Fivst pass metabolism/ High hepatic extraction ratio
L- Lignocaine

P~ Propranolol

G- GTN (Glyceryl tri nitrate/ Nitroglycerine)

Hepatic Clearance = Hepatic Extraction Ratio x Blood flow to liver.
Renal Clearance = Renal Extraction ratio x blood flow to kidney

Total body clearance= Sum of all the clearances of individual organs.
B preoladder |




HoLe Life Ley )

—

t‘h

[olo}

) tua,

50

6.

For most dqu ig conztoant

—

& hrs

) after 1 dCLL‘
How moch d‘ruq emalns

in  body

7 How Mudy druq eliminated from body

bose con't be colwloked
DOSING INTERVAL | FREQUENCY Can be known

b, o volume oF digtribukion L[vy]

':":.1

—

X

Cleayance

tl,a

0.693 x ——
C

ORDER 0Of KINETICS

Rate of elimination & = (Plasma concentration)°"®e"

First ovder kinetics- Rate of elimination plasma concentration

Zevo ovder kinetics- Rate of elimination is constant.

Likewise,

v

Second order kinetics- Rate of elimination & (plasma concentration)?

Third order kinetics- Rate of elimination  (plasma concentration)?

12
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FIRST ORDER KINETLCS 7er0D ORDER KINETIS
-  Frocktion iz »nNghant <  pmount 2 Conshnk
PLRST ORDER 2E RO ORDER.
10D R CL Elrg 10D R L eV
| ihr 50[h iy I hy L thr Q0| hy 0.20 Q.5 hy
50 l \ I 80 ) J d
L ibr 5| hy 'a L hy l b Q0[hr 0.35 QAhy
25 l \ l 60 J ! l
LIy 1.5 hy Ya Ly L 1hw QAO[hr 0-33 1.5 by
2.5 ! b l 4O ! l !
$1hr 6-35[ hr 'fa lhy [ 0] b 0.50 | b
6.2h Cle)
R d PC R = Constont
cL = Constont cL. L Pc
ol
Eyy = Constonk E Iy, = PC

=  m™gjority drugs Follow Fivet ovder Kipetics
DRUGS FOLWDWING WERD ORDER KINETICS Oue

ZERD —> ZERD ORDER KINETICS
N =  INARFRARIN

A —  HLcoHOL | PSPIRIN

T — THEOPHY LLLNE

T >  TOLRUTAMIDE

Power — PHENYTOLN

Dose dependent actions of Aspirin

1. Antiplatelet action (Low dose is required)
2. Fever

3. Pain

4. Inflammation (Highest dose is required)

If aspirin is used for Anti-inflammatory action- it follows zero order kinetics and when

concentration decreases, it will follow First order kinetics.

So, zero ovder kinetics are also known as Pseudo- Zevo ovder kinetics/ Non- Linear
kinetics.

RERSON

—  Order OF Kinetics dependg on Emayme Sofwokion
7  IFf endymes are chundoht — follow 1St ovdur Kineki’
- iF emymes are 9_1mit-mq fadtor — followd ZERDO ORDER KINETICS

[sBTURBTION kInETTCS]
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@ BFFINLTY 5 (Z| INTRINS1IC
—_—
ACTLVLTY
DROG RECEPTOR ACTION
BAFFLNLTY

INTRINGTLC ACIIVLTY

CLASSIFICATION OFf DRUGS

PGONLET
PARTIAL PGONILT
LNVERSE PGONTIST
ANTAGONILT

AFFINLTY
© >

DRUG

d

RECEPTOR

14

PHARMACODYNAMICS

= ability 0F a druq t0 bind to a veceptor
= obilily to pvoduce ackion oftr binding to receptor

BASED ON INTRINSIC ACTIVITY

= Maximum infvinsie ackivity [(+2]
= Submoakimurn  intringic ackivity [0 to + 1]
_}

Opposite atrion to agonist [—ve]
=  NO atkion [0] bub interferec T ackion oF oMmer drugs

INTRINS IC)

§

ACTION

ACTLVLTY

Signal frandudktion
Mechonitm

CLASSIFICATION OF DRUGS BASED ON SLENAL TRANSDUCT" MECHANISH)

@ INOTROPIC RECEPTORS

7 Postest acking receptors

2 Exom ples
ﬁ

GARA , receptors - N receptors
7  NMDR receptors ~ N » receptors
~  AMPA  receprors ™ B HTg receptors

@ ENTLYMATIC RECEPTORS

by

Ky

DBRUG

Tonokro pic
recCe pfors
fon channels

2  ako TYROSINE KINASE RECEPTORS e o IS
[ mosHy asfsotiated ehZyme 12 TyroSine Kinoge] ENZNTE RECEPTOR
& .
—  Examples
CytoKines
P Prolackin
L Insulin
q Growh hormone

B preoladder |




3 Types

1. Intrinsic tyrosine kinase activity

- Whenever drug bind outside

- Tyrosine kinase enzyme gets activated inside

- E.g. Insulin receptor

2. No Intrinsic activity

15

- Sowme proteins present on Enzyme, which recruit tyrosine kinase from the cytoplasm

- Enzyme itself does not possess enzyme activity

Eg:

1. JAK — STAT (JAK recruits STAT that will result in enzymatic activity)

2. Prolactin,

Growth hormone

3. Guanylate Cyclase

3. Cytokines

- Whenever drug binds outside, gquanylate cyclase gets activated inside and generates cGMP.
- Substances which act through Gyanylate cyclase are ANP, BNP, CNP

® G - PROTELN COUPLED RECEPTORS [GPCR]

Rdrenalipe

!

QLk%Z on B receptor

l

SHmulokeS G protein

l

Active ormponent

GDP

=
STABLE FORM

AFTER
@l SITAULAT

by GPCR

®C
Ol

UNSTRRLE FORM

Adrenaline

l

AtrZ ON of recepltor

l

SHmulokes G brotein

l

Accive mponenkt

o —DYLG

/:G\‘L

pckive W

O

mockive

— Ton chonnel

T cAMP T ca™t
— T HR —  vasoconshrickt™
—  Rronthodilal
G PROTEIN
G stondg for GPP|/GrP binding prokein
Component& GTPase
e\ - GQDhP bindg here in resting Stake o| Acs
B on
¥ 2
When G pvotein Shmulared, phosphorylat”
occurs , GDP Onverted O GTP o{
I
Component? 2eperakeg
B & v componentf are inadrive @l
o T GTP i¥ ackive
GDP

CAMP
ca™

act"on

on
channels

produce Onhe of Ffollowing ac” on
7 CAMP
- cot
= ak” on ion channels
¢\ Component algo bag GTPage Gd:Wil’tﬂ
— convert® @TP tO GDP
—  Q prolein Stobilizak P occurz

7 Recyling OF G prokein

(= §

STABLE FORM
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Types of G proteins 16

as — Adenyl cyclase ( +) - t CAMP
ai - Adenyl cyclase (-) - | CAMP
Gq - t Ca?* via PIP2 pathway

[Phosphatidyl inositol bisphosphate (PIP2)

l

IPs + DAG

l

t Ca?* [IPs, DAG, Ca?* are second messenger]

In some books Ca?+ — 3" messenger
@ INTRACELLULAR. RECEPTORS
Q. CYTOPLPSMLC RECEPIORS
b. NOUCLEPAR. RECEPTOR

N

only Lipid Soluble dvuqs ackt MHrough
thege receptorsz

™ Slowest auking Teceptork

2>  commony nomed an NUCLEARR RECEPTOR SUPERFAMLLY

-

Cytoplozmic Receptors Nuclear Recptors
c = corHicoSteroi dy P = PPAR E
Gluco S = Lex Hormones _f
MUl o VvV = \Jit A
DOSE RESPONSE CQURVE [DRC] Hy perbola.
=2 HYPERROLA SHAPE
Loq DOSE RESPONSE CURNE [an PRL ] l
- 8§ shapad curve [ SIGmMo1D CURVE]D
= Clinically more oseful thon DRC —
(Porency
A B
= relateg to (FoWER a
7  left gided wurve ig more potent  (a) 1 ; — D
>  Right Sided uwrve ig less potent (B) ) »
EFFLCACY
D= D —
=  relores to RFfkct vregordliess OF dose A A
= ¢ g yhore efficacenus

D ig lese efficacepus

DOSE 6 .
10
20

Smg 0
. Bf 0 mq D
160 W Mg | 25 20
1‘40 Lo Mq | 35 30
|0 BO mq | I8 Lo

more more
POtent|eeficacious

o

— EFFicoty 18 more important than pottnwy T respeck o Ry EPmpLadder_




SLOPE ’& Barbiburates @erpodioaepthés
— Slope veloked to SAFETY
_ coma
T Drog T lece slope ig modve Sofer
Bnesihesia
Bruq T deep Slope i€ less Safer
Sleep
Sedak”

5mMQ lomq D-»
QUANTAL DRC .

- For All or none phenomenon — On Y axis grade of response cannot be plotted.
- Percentage of subjects responding are kept on Y-axis.

wil

La}.D —

A Sve/eck

If 50% respond to a particular dose — Then it is called EDso (Median Effective dose)

()
If s0% ™ 4 /Quanh-f DRE of animals die after receiving a particular dose — it
(s qmi - — called LD5SO (Median Lethal dose)
5, s » LDso/EDso = Therapeutic Index
o
3 R e  Therapeutic Index tells about the Safety of
~\ { drug.
o If t Therapeutic Index — drug is safe
e If | Therapeutic Index — drug is unsafe

PHARMACO GENETLCS
@ G-6PD DEFICIENCY
= G- 6&PD proleckg RBC from free radical imjury
e PRIMAAULNE

g & DrURs
* SULFONAMIDES ‘
* NITRO FURBNTOIN RBC.
* FURPAZO LLDONE <
Hermolysic
@ PACETYLATLON
= emoyme = NAT [ N Acetyl Trangferage ]
7 FRST acetylator of INH — no response
SLOW acetylokor OF TNH —  Periphern] hawopahy

<+ § =  syLFoNAMIDE (pAPSONE]
H = HYDRALWLINE
T ™ 1INH
P ™ PROCAINAMIDE

-7 SHLP D‘I‘UQS Con Couke SIE ALSO EP —
ep r |
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@ sch INDUCED PPNEB
Sch [ SUCCINYL CHOLINE]
=  mMouccle yvelaxont
—> shortest acking [K5min)
— dlt PseudoWholineslerate

™ uvged For Epdotrachesl intubaokion
PTYPLCAL PSEUDOCHOLLNESTERPSE
~7  'nerobolizes Sch n 30 minutes or longer
7  cousges prolonged APneq

THERAPEUTIC DRUG MONITORING L[LTpm31
CASE 1 =  AIM — reduce BP from 160 — 120 mm Hg,
Presuibed drugq & @ 10 mg For 1 WeeK,
check BP ofter 1 week, chonge the dose accordirgly
CASE Q —> Epilepsy Potient ,
Prescyribed DRUG ® @ 100mg, then

= required plogma concentrok” —  10-20 MglL
Check plagma Concentrak® & change the doge accordingly
Dot Gfed Commonly
— CRITERIA TO USE TbPM
I, RESPONSE CAN'T MEASURABLE
2. LOW THERPPEUTIC INDEX DRUGS
3. INCONSISTENT PHARMACOKLNETICS OF DRUGS

¥

IMPORTANT POINTS ABOUT TDPM

— The dose and plasma concentration graph need not be linear because if the plasma concentration is
increasing, the dose can be reduced and therapeutic Drug monitoring is not essential.

—  The graph between Response and Plasma concentration should be Linear, because response does not
increase in corvespondence to increasing plasma concentration then there is no effect in measuring
plasma concentration.

= In therapeutic drug monitoring (TDM), the drug response should be directly proportional/ linear to
plasma concentration.

— TDM is not indicated for drugs which are activated in the body like pro-drugs.

— TDM is used for measuring the compliance in case of long-term medications like epileptic drugs.

= Tpbm done for

A — Bntjbioktics

Drug —7  DIGOXIN

Possessing ~ PHENYTOIN [most antiepileptic drugs]
low = LITHLOM

Therapeukic = TRLCYCLIC PNTL DIPRESSANTS [TCA]
Index 2 TmmMUNO SUPPRESANT DRUQS

2 CYCLOSPORINE

> TRACROLIMOLS E
PreplLadder |




PHARMACOLDSICAL PANTAGONLSTS

@ oawcg on Sorme receptore to pvoduce Opposik effect
7 PDRENALLNE Propronol ol
d \
PaR @ PaR ©
l 4
Broncho dilokion Broncho congfsiction
~  Propronolol 1% pharmacological antagonigt OF adrenaline
CLLNICAL TRALLS 7 Testing OF drug in humong
PHASE L

=  done In HEALTHY PEOPLE

= e can’t do EFFICACY TESTING

= MTDd [ maxirnum toleroble dose] Corn be found
=  Phoge T con also be done 1N Paktientrg For Toxic drugs
PHASE il

>  done 'n pokientz [ 20-200 numbes]

—+ TIndicator OF EfFicagy [ 15t time efficaty is Known ]
PHACE O

7 done in pokiente L[upto 50007

~  Molticentric troilg done [ Covers different genektic moake up ]
—  EFFICACY CONFIRMATION con be known
PHASE N

+

-

%

Post ma.rketinci SI:udtd done [ mox. no- OF pokientg tested ]
RARE SINDE EFFECTS can be studied

CHRONIC SIDE EFFECTS Con be Studied

FDA APPLLCATLONS
INDA — Investigokional Newd Druq Applicakion
=  Ppplied tefore sl-ar!:ino' clinical trajlg

NDR 7  New Drug Applicakion
= Applied before rncmrketirsq the d.ruca

DETAILED INFORMATION ABOUT CLINICAL TRIALS

Licensing authority

Authority to give approval for a new drug in USA = US — FDA

Authority to give approval for a new drug in India = CDSCO (Central Drug Standard Control
Organization), headed by DCGI (Drug controller General of India)

FDA Applications

INDA (Investigational New Drug Application) — Applied to start Clinical trials for a given drug
NDA (New Drug Application) — Applied to get permission for Marketing the drug

Ethical guidelines

Controlling authority for Animal studies / Pre-clinical studies — CPCSEA (Committee for the
Purpose of Control & Supervision of Experiments on Animals)

Guidelines for Clinical trials on Humans — GCP (Good Clinical Practice) Guidelines

E PreplLadder |
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Phases of Clinical trials 20
— Phase | — Maximum tolerable dose can be found
— Phase Il
e lla= Proof of Concept study
e llg= Dose — Ranging study

— Phase lll = Pivotal clinical trials
— Phase IV — Post Marketing studies
— Phase ©
e Micro-dosing study
e  Maximum amount of drug given is 100ug or (1/100) t of Human Equivalent Dose
e Radiolabeled substances are added with this sub-therapeutic dose to know the
Pharmacokinetics of the drug
e [t is not mandatory
Control & Blinding
— Drug group — Newly developed drug will be given
— Control group
e Placebo given
e For Life-threatening diseases — Standard drug given
e Placebo effect is mostly due to release of endorphins
— Blinding - To keep drug or control group or both, unaware of the treatment
e Single blind study
—  Only the subject (Patient) is unaware of the treatment
—  Done in Phase Il
e Double blind study
—  Both the Investigator & the subject are unaware of the treatment
—  Eliminate Investigator bias (considered as the best study)
—  Done in Phase Il
PHARMACOVIGILANCE

— [t is the study of Detection, Assessment, Understanding & Prevention of Adverse effects of drugs
— Adverse event (AE) — Includes anything adverse happening to the person while on drug therapy
— Adverse drug reaction (ADR) — Out of Adverse events, adverse reactions caused by drugs are included

Detection
— Detect all the adverse events happened
Assessment
— Assess adverse reactions caused by drugs out of all adverse events
— All ADR are AE but all AE are not ADRs
— Dechallenge & Rechallenge method can be used
— Severity of ADR (s also assessed
Understanding
— Postulate a mechanism for the cause of Adverse reaction by the given drug
Prevention

— Proper advice to avoid the Adverse event from happening

NATIONAL PHARMACOVIGILANCE PROGRAM OF INDIA (NPVPI)
ADR monitoring centers (AMC)

— Uses a software known as Vigiflow

— [t collects all the Adverse drug reactions reported and send them to National Coordinating center




National Coordinating center (NCC) 21
— [t is Indian Pharmacopoeia Commission (IPC)
— Located in Ghaziabad (UP)
—  From here the data is sent to Uppsala Monitoring Center

Uppsala Monitoring Center (UMC)
— Located in Uppsala, Sweden
— Collects data from all over the world & analyses it - Report it to FDA

Food & Drug Adwministration (FDA)

-  May issue Black box warning or even withdrawal of drug from market

Note

— Materiovigilance — Program for Medical devices

PLASTHA CONCENTRATION €& TIME GRAPH

c =+ mox plasma conc. obtained by a particulos dose

max Mo x.TC -

Mmoximum tolemable
concentration

2  ghould lie bjw Min EC § Max TC min. EC -

Cma e "
i miniMmoum EfRcbve
concentrakion

depend2 On dogage

T ot - Fime in whith concuntrok” becomes man
tellg the RATE OF ARSORPTION

PC

AuC =  BPreo under the curve

= tellz the EXTENT OF ARSORPTION Tmox TE
TYPES OF DRUG ANTAGONISM
PHYSICAL = physical presence of drug stops the act” of oer Lcharcoall
CHEMICAL =+ chemicad react”™ Stops the accion LU ANTACIDS ]
PHYSIOLOGLCAL
PHARMACDOLOGTCHL

PHYSIDLOGLCAL PNTAGONLSTS
T owes on  different vereptors produces opposite effecks

2  Histamine Adrenaline
d J
H® P ®
J 1
Broncho constrickion Bronchodilakion
-

Higtamine 1% physiological antagonist of Adrenadine
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ENZYME INHIBLTION 22

COMPETLTLVE —  Druq can not bind to endyme SWbstrafi complex

NON COMPETITIVE 7 Dbruq con bind to enzyme [enayme Substhole Complex

ON COMPETLTLVE = Druq Mainly bindg b enxyme SWostrole Complex
Ko Vmax G — @8 —3 oot

COMPETLTLVE + = subShaf Emyme

NON COMPETITIVE o J

ON COMPETLTLVE J 4

cye Leyp = cytodhrome P, ]
SUBSTRATES FOR

CYP3SPR 4L
C = (YCIOSPORINE , CALCIUM CHANNEL BLOCKER
T —  TACROLLMUS
C = (CISAPRIDE

S ™ STATINS

e A - RASTEMIZOLE
G CAT DRU

= G'SE T — TERFENADINE
B PMIADARD

- N WiTh drocwon dlt @TProloncao.t“
N NAVIRS L Protease inhipitors J

CYP ab6
X > B —? P BLOCKERS
-  Depress’ —* ANTL DEPRESSANTT PRUGS
TCA
SSRI
SNRL
6 7 1THR 7  PANTL ARRYTHMICS Except AMIODARONE [by CYP3AA]
=P Qe In CYPACI9
— CLOPLDOGREL — 7 ACTIVE
=  Pp1
— PPL atkg ag Competitive nhibitor
clopidogrel ghould not be given T PPIg
CYpP aC G
C — cloing > INARFARLN
9 =2 P —  PHENYTOLN

COMBINED EFFfECT OF DRUGS

1. PADPITION [/ SUMM ATION -2 a + a
Q. SYNERGLEM = a+t+ a
-—}
_?

Il
D

3. POTENTIATION Q2 “+F D
A. BNTRAGOHNICSM QA+ D

A IR

5
& B2 preoLadder |




RDDITLON [ SUMMATION —  ondividual erfectz oF a drugg , Simply acldad 23

SYNERGLSM
>  OTRIMAXO20LE = SGULPHAMETHOARZOLE ~+ TRIMETHOPRIM
[ Bockeriocidal ] [Bacteriostotic) [BockteriOSstokic]
POTENTIATION
— LEVODOPA + ARBLDOPA [onatktive] = EFficawy of Levodopa 7Tses
ANTAGONISM > Combined €fFeck OF twd druqs Wi\l be lessexr

DIFFERENT TYPE OF DRUGS

Orphan drugs —
e These are drugs for which the expenditure done for the development of the drug is unlikely to
be recovered from sale of the drug
o Includes drugs which are used for rare diseases
o Also includes drugs for relatively common diseases in third world countries with less paying
capacity

Essential drugs
— These are drugs that cater to Priority health care needs of a population
— These drugs should be
e Always available
e [n Adequate quantity
e With Assured quality
— Mostly available as single compound

Me-too drugs
— Includes drugs that has similar Mechanism of action (similar Pharmacodynamics) & minor
Pharmacokinetics differences
—  Examples
o Enalapril
e Ramipril
o Captopril
e Lisinopril

Spurious drugs —
Include drugs that are manufactured, concealing the true identity of the product and made to
resemble another drug (especially some popular brand)

Misbranded drugs —
Includes drugs that have false or misleading information on the drug label
Contaminated drugs —

Includes drugs that contain unhygienic or filthy mater

Spare Receptors

> At particular number of receptors stimulation, the response become maximum and those receptors

which are present in body beyond these, are known as spare receptors

B preoladder |




RECEPTOR REGULATION 24

Continuous stimulation of receptor can decrease the action. Following mechanisms are involved:

—  Masking of receptors
e Receptors present on surface of cell membrane mask themselves by going inside of cell

membrane immediately.

— Down-regulation of receptors
e Decrease in number of receptors either by stopping of receptor synthesis or by degradation of

already present receptors.
—  Uncoupling of signal transduction pathway
o For example, constant agonistic action on G- protein coupled receptor results in decreased
activation of G proteins. This Uncoupling happens due to presence of enzyme G- protein

coupled Receptor kinase (GRK).
o Constant agonistic action will cause GRK to phosphorylate the receptor. The phosphorylated

receptors is not able to interact with G protein
e In cases of Beta-adrenergic receptors, GRK is known as BARK (Beta adreno receptor kinase).
This phosphorylated receptor binds to protein called arvestin to block interaction with G-

proteins.

Constant antagonistic activity on receptors causes the activity of receptor to increase by the following
methods:

— Unmasking of receptors
e Receptors present near/ down /sideways of membrane moves up to increase activity.

—  Up-regulation of receptors
o Increase in synthesis and decrease in degradation of receptors

— Increase in signal transduction

PRACTICALS IN GENERAL PHARMACOLOGY

— Drug label
— Drug advertisement

1. DRUG LABEL
Name
— Generic name (Aspirin) — Must be present on drug label

— Brand name (Ecosprin)

—  Chemical name (Acetylsalicylic acid)
Abbreviations

— IP — Indian Pharmacopoeia

— BP — British Pharmacopoeia

— USP — United States Pharmacopoeia

— BNF — British National Formulary

OTC (Over the Counter) drugs- Do not require prescription.
— Schedule H drugs require prescription from a registered medical practitioner to be given to patients.

Red line is seen on the drug label which indicates that it should be given on prescription only.

B preoladder |




Expiry date (EXD) — MAY 2020
— Expiry date indicates that the drug can be used until last day of the month.
— Expiry date does not mean that the drug will become ineffective or toxic. It is the time till

which the drug is expected to behave similar to, as written in Pharmacopoeia

—  Shelf life — The time between manufacturing date and expiry date.

Storage temperature

— Keep frozen (freezer) at -20°¢

— Keep cold (Refrigerator) at 2 to 8°c
— Keep cool (Room temperature) at 8 to 15°¢c in US (8 to 25°¢ in India)
2. PROMOTIONAL DRUG LITERATURE

1. Name

e Brand name

e Generic name (must be written compulsory)

e Chemical name
The ratio of brand name to generic name should be within a ratio of 3:1 and should

not exceed It

2. Details

3. Cost of therapy

Indications of drug
Route of administration
Frequency of dosing

Duration of treatment

4. Adverse effects of the drug

Serious effects

Common effects

Both should be mentioned in the drug advertisement leaflet

5. If some claims are made, these should be supported by appropriate reference

6. Address of manufacturing company

7. Expiry date is not required in the advertisement leaflet

25
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AUTONOMIC NERVOUS SYSTEM

PARA, SYMPA - "
THETIC SYsTEM —'oo!

SYMPATHETLC Thovadc )
SYSTEM Lurnbour

PARA, SYMPA -

THETLC SYSTEM Sao.l

26

7 Preganglionic Fibres are shorter in Sympoafhetic sysrern
Preqanglionic fibres are longer in posra sympathekic SyStem
= Postqanglionic fibres are longer in Sympafhetic sysrern
Post ganglionic fibres are shorter in  pousa sympaffhekic System
7  Neuwrotrangmitler Seweted by all prequnglionic fibres —>  Ach
7  receptor present on post ganglionic fibre Ny
—  NT Seureted by the post ganglionic fibres of paragym. Syckm —>  Ach
2 NT Setreted by Porasympolhetic 8ystem is ACh > CHOLINERGIC SYCTEM
7 NT Seareted by postgonglionic FibreS of gympalhetic system > NA
— aka , ADRENERGIC SYSTEM
~ EXCEPTION , postqonglionic FibresoFSweatglandsceuwds = RAch
PARA SYMPATHETLC SYSTEM [ SYMPATHETIC SYSTEM
HEART 5 T T %
OTHERS T J
Bronchus - Bronctho constrick™ — Broncthodilak™
QIT 5 Diarrhoea =5 conglipoktion
Blad dar - + urfre ouk Flowd —3, d orine ouk flow
Gland’ — 1 Seuekiongk — 1 Sewekions
Pupil —  Mmiosis —  mydrasis

PRARASYMPATHETIC SYSTEM

ORIGLN
Cronial nerves -+ 3,9,9,10
Soural nerves 2,3, 4
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ACETYL CHOLINE [Ach]

CHOLLNE

o oy ¥

vptoke of choline

—  slowlecst step

4 Poro sympalRekic adeiviby

1 nemileHotENLUm

2 VEsSAM1coL
3 BOTUOLINUM TOXIWN

Bch esteroge Inhibikor
4 PHYSOSTIGMINE

RECEPTORS OF AUh

= T Poaro sympaffekic akiviky

27
CHOLINE

Ach Esterase

©)
/Ach\ X

> Degradokion

NICOTINIC B  LocATION

MuscARINTe B LocATION

N = GQonglio

N: = NMJ Ma 7 Heort
require Optimal Stimulok® M3 = Bronthug
in both hyper § hypo Q1T
stHimulok® mouscle teolineSS Bladder
occurs Glondzg
Pupil

M, -  Slomath

PARASYMPATHOMIMETICS

DIRECTLY ACTING PRUGS

INDLRECTLY PACTING PRUGS

> directly ackS on receptors

e (J o bL‘Tinci Ach BthEsterale &

DRUG

ACTS ON ACTION INDLCATION
PLLO CARPINE fopil (Mz®) meionsis Angle closvre glowma
PETHANE CHOL =loddys [M3®] 1 oukflow Rtonic bladdur

METHA CHOLTNE| Myocard iven [M,®]

cardiac Suppression

Tadhycardia
ArryRmias

CARBACHOL CommMonN ACEION

Nicotinic ®)
Muscmink@

Drug € mar. nicokinic ad={on

Cevimeline

— CARBACHOL

 Stimulate M3 receptor especially in glands [t secretion]
e Used for Xerostomia [Dry mouth] in Sjogren syndrome

B preoladder |



ACH ESTERASE # 28

Lipid soluble drugs Water soluble drugs
Physostigmine Neostigmine
— Natural product —  Synthetic product
— Tertiary Amine —  Quaternary Amine
e 3 Atoms are attached to Nitrogen e 4 Atoms are attached to Nitrogen
T i
N—R" N—R"
- -
R ﬁl R Rll‘l
e Non-Polar & Non-ionized * Polar & lonized
e Lipid soluble, so cross the BBB e Water soluble, so cannot cross the BBB
alr - Vv - Ovally given GlT - X - Injectable
BBB — V - Central effects +nt BBB — X — No central effects
Pupil - v - Used in glaucoma Pupil — X — No effect on pupil
LIPLD SOLWBLE DRULGS = USES

1. PANGLE CLOSURE QLALCOMA -+ by PhylOStigmine
2. BrROPLCNE POISONING
2 PATROPINE
= Moscarinic receptor blocker Tm,m,,m,]
< Cross BBB

= DoC for akropine poiSoning >  Physostigmine
Basod Nucleus of

n
3. SENILE DEMENTILA [ PLZHIEMER’S DEMENTLA G Megne—il:
@ dit degenerakion OF holinergic neurong in ACh Acquiring €

Bagal Nuclevg oF Meynert reodning mimony

7  TRERATMENT

PHYSOSTIGMINE 2 not vged
=  Peripheral action Lleads to Side effFecks
TACRINE 7  has only <enkol ackion
27  INag the DOC
~ Disadvantages
7 Nery Short acking
— hepakotoxic (n Some
D = DONEPEZLL long acking
R  RLVASTIGMINE NON hepoakotoxic
Gobind = GPLANTAMINE DOC For Alzhieme'S disease

MEMANTINE
— acts by blocking NMDA receptor of glutamate.

—  Used for Alzheimer’s’ disease

WATER SOLLBLE DRUGS
1. NEOSTLRMLNE
2. PYRIDOSTIGMINE
S. EDROPHONTIULUM
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INATER SODLUBLE DRLGS — USES
I MYSTHENIA GRAVILS

4

A aqainst N, Receptor
\:

NM ReceptorS under stimulaked
J

MUSCLE WEAKNESS

T

Ny Recepto;s overstimuloked

CHOLINERGTIC CRTISIS

EDROPHONTIOM TEST
= Iy Edrophonivm given
7 very short acting L[<lomin]
™ 1f the ondition improves for 10mwin —> Myshenia growis
IF the Conditlon worgens for !0min 7  Cholinegic crigis

TREATMENT

- NEDSTIGMLINE oOr
PNRIDOSTLGMINE

— Pyridostigmine longer acting than neostigmine
—  Pyridostigmine & Neostigmine (both) have additional direct Nm receptor stimulating

action (Agonist of Nm receptors)

™ AChH

/\

@ Ny, Receptore @ ™ receptors [ ™M,,M,,M3]

1
J Muscle weakness Side éFR-_chs

> R —~>  NEOSTIGMINE + ATROPINE

2 COPRA BITE
=
Ny #
T  Neostighnine + Atropine —+ R

3. POST OP PARALYTIC ILELS T B by NeoStigmine
4. POST OP URINARY RETENTION 7 R by Neostigmine

5. REVERSAL OF ACTION OF NON-DEPOLARIZING MUSCLE RELAXANTS
e Atracurium and Pancuronium like drugs act by blocking NM receptor and they
are used commonly during surgery
e Reversal of muscle relaxation is done by increasing Acetylcholine and this is done
by drugs like Neostigmine and Pyridostigmine
e Atropine should be given with neostigmine and pyridostigmine to stop the
muscarinic side of acetylcholine

E PreplLadder |
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IRREVERSIBLE ACH ESTERASE #

Include
Organophosphates —  Malathion DFP
Parathion Tabun
sarin.
Carbamates — Carbaryl
Propoxur

[Note: Endrin — is organochlorine]

7  Highly Lipfd Soluble —  can goss intotk skn
= 1 RActh
| )
M, R @ - N H
comQ M, R @ > | HR, 4 BP
My R @ — Pinpoint popil
™ Seuekiong
Diorrh oea

Urincu'q incontinence
2ronchowwnstkriction

- IF Pinpoint pupil @ Rche H Poisoning
T Sewrekiong

7 tHR, *BP con be seen yarely [dit N ® Stimulation ]
Muscle weokness occors vsvadly [dlt Nq® Overstimuvlakion ]

Causes of Pinpoint pupil
(“O P” poisoning)
O - Organophosphate and carbamate poisoning
— Opioid poisoning
P — Pontine hemorrhage
— Phenol (Carbolic acid) poisoning

TREATMENT
. ATROPINE
+ Doc for OP g corbamake poisONing
7 by ivrovte, in everyy 5 min
till signs OF Atropinizakion 0Occors
—+ | Secrekiong - muost relioble | Speufic Sign
> ™Mydriosis =  most CommMon Ssign
7  HR > 100
= cont reverSe muscle weakness

d. PBChE REACTLVATORS
OXIMES
PRALIDOXIME [ PAM]
DI ACETYL MONOXIME [DAM
= ok boOC
7 ohly eFfeckive in QP Poisoning

27 PAM ockz onlu peripherollu « DAM hag both ad-ions
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Novrmal

Action of OP

Reversal by oximes

Esteric
Site

Anionic
Site

)
7

7%

Carbamates

D,

oP

¥

Carbamale

1)

— Ach binds to
esteratic site & (s

broken

— Reaction (s so
rapid that we can
assume this site
to be never

occupied

— Instead of Ach, OP

binds to esteratic site

- ACh cannot bind

so cannot be broken

— Thus ACKE has
been inhibited

— Oximes bind to
anionic site and forms
bond with OP

- Bond between OP
and Oximes (s very
strong

— OP is removed from
esteratic site

— ACKE is reactivated

— Carbamates bind
to both esteratic and

anionic sites

— Oximes cannot
bind

— Carbamate
poisoning cannot be

reversed with oximes

31
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PARASYMPATHOLYTICS

32

Parasympatholytics
Organ Receptor Drugs Uses S/E
blocked
Stomach | M. — Pirenzepine e Peptic ulcer
— Telenzepine
H* "
Neuron M m
*d
e ?““" Parietal cell
Mntlplnl,ﬂll.l'l.uplm .
Note

— Atropine — Contraindicated in Peptic ulcer because

Not only acts on My but also on Ms causing delay in Gastric emptying — leads to delay in healing of

peptic ulcer (Ms receptors ave also present on smooth muscles of GIT)

Heart M2 — Atropine (DOC) e Bradycardia
e Blocks Presynaptic My — e AV block
nitial Bradycardia
e Blocks Presynaptic M, —
Tachycardia (Later)
Bronchus | Ms — Ipratropium e Bronchial asthma
e Fast acting e (COPD
e Non selective (Blocks M4,
M2, Ms)
— Tiotropium
e Long acting
e Selectively blocks M1 & Ms
Bladder | Ms — S - Solefenacin e Overactive bladder |e Urinary
— O - Oxybutynin (or) retention —
— F - Flavoxate e Detrusor instability Hence, C/I in
— T — Tolterodine (or) BHP
— T - Trospium e Urinary retention e Dry mouth
— BladDAR - Darifenacin e CNS adverse
— Solefenacin & Darifenacin — effects

Vesicoselective
—  Trospium
e Has less CNS side effects
(do not cross BBB)
e Primarily excreted by
Kidney (C/1 in Renal

failure)
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GLANDS | Ms — Atropine Pre anesthetic » Dryness [C/I in
- Glycopyrrolate - children]
Medication e« | Sweating
Feter
¢
Hyperthermia
EYE Ms — Atropine e Fundoscopy e C/lin ACG
—  Homatropine e Refraction testing e Blurred
— Cyclopentolate e DOCin vision d/t
— Tropicamide Children — atropine cycloplegia
[max. cycloplegic action ~ Loss of
> 7 days] accommod
Adults — Tropicamide ation d/t
[Shortest acting] Mz #
CNS — Hyoscine [SCOPOLAMINE] e Motion sickness
Prophylaxis
e Parkinsonisim
—  Benzhexol [Trihexyphenidyl] [DOC for drug induced
— Benztropine parkinsonism > Ach #]
— Biperiden

Motion — Vestibular System @

- CTZ @ - Vomiting — Motion sickness

Very high altitudes (Leh ladakh) — | PO. — Hypoxia — Mountain Sickness

DOC for motion sickness

DOC for mountain sickness

— Hyoscine [CNS depressant]

— Acetazolamide

In parkinsonism

— Balance b/w Ach & DA system disturbed
— Anticholinergics are DOC — For Drug induced Parkinsonism
— Drugs used are

e Benzhexol (Trihexyphenidyl)

e DBenztropine

* Biperiden

Poisoning pocC

— Organophosphates & Carbamate o Atropine
— Atropa Belladonna / Datura e Physostigmine
— Early Mushroom poisoning e Atropine

Mushroom pm’sam'ng

Early Mushroom poisoning

Late Mushroom poisoning

— Caused by — Inocybe / Clitocybe species

— Caused by — Amanita group of species

—  Shows symptoms similar to
Organophosphate poisoning

|

DOC - Atropine

— [t is also known as Hallucinogenic
Mushroom poisoning

— Shows symptoms similar to Atropine poisoning

v
Atropine is C/|

—  Management is purely Symptomatic
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NORRDRENALINE

TYROSINE

NA RECEPTORS

)

ADRENERGIC DRUGS

> TYrosine

@ X TH

DoOPH

J NA In Synopge
4 Sympalhetic at:.t.i\!ihd

©® ™MEg|TYROSLNE
@ RESERPINE

@ GQUANETHIDINE

Revptake Inhibitor
T sympalRetic akiviky

@ COcCAINE

X

| 2

locakion Ation Presynoaptic o, receptor

Blood wvesselg vasoconskrick” *  aug like broke to sympamhekic
Eye Mydriasis System (Moin funckion OF o, ]

Prostakic oOrelmro

J OOtFlow

~  Proaosine (o) vsed for

BHP

posSt Synaplic dlrt'ceptor
=P 'indiﬂtincau'lshable_ from o, ®

Ba = Ackg oOn Adipose tissves —7 cowses Lipolysis
B, Pa

Locakion RAction Locakion RAction

Heourt THR, MPBP LUNGS Bronchodilokion

JG cells Renin Secrekion |GIT constipar”
Bloddexr ! Oukrlow
Glonds 4 Secrekions
Uterusg Tocolytic
Rlood vessels vasodilakion
Skeletalmusclespirdles| Tremors
Liver T 8lood Sugar

= o, > ~vasOconstriction & B, — vasodilakion

>  EFFect dependg On predominance of type OF receptor

—  Heort & Muscles

_>.

- B:}_>dl
SKin, Lnkrnal organs = &, > By -

—  ~osodilakion
wvasoconstriction

34
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WARNING SYMPTOMS = dle gympalfhekic systemn stimulokion

3 N ch
J 4 4
Tathycordia Tremors Sweaking
Palpitokions

— Have to toke Sugor
= 1f Sugar ig POt token , even then

By @ - Liver
@ gluconeogenesis
@ Glycogenolysis
S, Glycogenesis
J
™ Sugar
d

Reversel of hypoglycemia

7 B Blockers causes (in diabetic patients)
B mqslcinc‘ of woarning SYymptoms
2. ho reversol OF htdpocaltdcemia

R blockers are wontraindicoted in diabetic patients
Sweaking 1&g only relioble symptom of hypoglyemio in diobekics oo
P Blocker medicakion

SYMPATHO MIMETIC DRUGS
= DIRECTLY ACTING DRUGS
7 INDIRECTLY ACTING DRUGS

INDIRECTLY ACTING DRUGS
A. Reypptoke 1nhibitors
—> COCALNE

=  1CAR

B. Drugs acting by displacement

—>Tyramine — acts by displacement of nor adrenaline (indirect effect only).

Major source of tyramine is Cheese.

—Ephedrine = @
| Mixed effect (both direct ast N B

—Pseudo ephedrine Py

and indirect effects) o

—>Amphetamine

—All these drugs show tachyphylaxis (Rapid development of tolerance)

—Use of ephedrine and pseudo ephedrine — Nasal decongestant

—Amphetamines can cross blood brain barrier and ,

—_—

e Reduces sleep Used for Narcolepsy (DOC is modafinil)

—

e Increases attention span Used for ADHD (DOC is methylphenidate)

—r

% PreplLadder |




DIRECTLY ACTING DRUGS
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CATECHOLPMINES
OH
., Cokechol > Di Hydroxy Benzene
NHy
comT = Cakecho| Ovlho MelRy transferase rewqnise caketholouming
7 abundant in GIT —> not effeckive Ovyolly
ENDOGENDUS CATECHOLPMINES IExanﬂoos CATECHOLPMLINES
ADRENALINE DOBLTAMLNE
NA ISOPRENALINE
DOPAMINE FENOLDO PAM
DOPAMLNE
ks G max in Ranal BY
D, R @ <& Mg lKkg[min —  Blood vessels = vasodilaHon
B R @ 2-Iopg/Kg[ min 7  Heart
«, R @ > 10 ug [Kg [min =2  vasoconskrickion
vsegs
1. CHF
3. SHock + oLiguriA Lbocl

DRUG T DOPA in their naome actts on D, R, OMmers do not

DOBLUTAMINE
? do not actk on D, receptors
7  mainly aks on B, rewptors
=  wvsed for CHF

FENOLDOPAM
7 Stimulall only D, Receptors
7 vsed in Hldputmslve emergences
SBP DBP HR,
Y A, P,|DIrRecT EFFECT ON U (B,) | INDIRECTEFFECT ON Y |FINAL
ADRENALINE
EPINEPHRINE T — P <> T
4 A5 P, Pa _
NOR APRENALLNE I ™ 9 L 4
NOREPINEPHRILNE
= T da_ ? [3I !
ISO PRENALINE ) iR 1 M M
Pi s Pa




= Blood WVesselg containg Baroreceptors 37
mainly Sense ™MBP (DRP]

MBP - DBRP ";_5', PP
™ DRP — T BR —> PSS — | HR
4 DBP - T BR — 8§ — P HR

NA EFFECT ON HR
1. 1n @ person > 4
2 In o person T trunsplanted heart - 1 [ no indireds atkion ]

VSES
ISOPRENALINE > B, — CHF
= PBa —  BSHmMA
NA 2> o 7 Shock
_+
B, —> CHF
ADRENALLNE
? 4, &R, T 1 PNAPHYLACILC SHOCK
=  poC

7 Route =2 im > SC
7 Conc. > | %1000
g in 100D M| Solotion
DOSe =2 o0.5m of %1000 Concentrokion

7 1IfF donot improve, repeak the dofe Tin 10 mIn
@ IF still not regponded ,
1v Adrenaline L[ 1%10,000]

Q CARDIAC ARREST

BLS

J; ho response
v Adrenaline

— 121000

—  central veing (Jugular veins] ose preferred
nNext preferred route =  INtraosseons
Sstill mnext preferred rovte —+ Endotracheal

E PreplLadder |




VASOMOTOR REVERSAL OF DALE 38
ADRENALINE

Strong Sensitive
€\ \ d‘:.\ P I ?’;1
4 ik
VC \/'D

BIPHASIC RESPONSE

When Adrenaline given v at high doses
ot First BP fnweases L dic (o) »B) Stimulation ]
then BP will deweown L dit py Sttmulakion ]

When Adrenaline given iv at high dose T o, plocker A >p,
Exagqerated Fall of BP occurs

=  JyASOMOTOR REVERSAL OF DALE Pa

1in Phe.oc.hmmoudtomu

4
1 adrenaline

1
™ BP

SF Ry by o blocker , then wosSomotor reversal of Dale Occure & dealR
con  occor,
of blockers are |1 in PC}J:'IWS Of Adrenaline produgin(‘d Pheothromocytoma

STATUS OF DRUGS IN PHEOCHROMOCYTOMA

Tumor producing o # alone B # alone o+p #
Adrenaline C/l C/l v
Nor adrenaline v C/1 v

NON CATECHOLAMLNES

Stimulates Drugs Action
o1 a) PHENYLEPHRINE eye drops —  Mydvriasis without
cycloplegia
b) METHOXAMINE — Vasoconstriction
MEPHENTERMINE —  Used in shock
MIDODRINE
¢) XYLOMETAZOLINE wnasal drops — Nasal decongestants

OXYMETAZOLINE wnasal drops
NAPHAZOLINE nasal drops
o2 a) CLONIDINE — Break for sympathetic
b) METHYLDOPA system

— Used for HTN

B2 a) SALBUTAMOL —  Bronchodilation
b) TERBUTALINE — Used for asthma by
¢) SALMETEROL inhalational route
d) FORMOTEROL
a) RITODRINE — Tocolytic
b) ISOXSUPRINE — Used for preterm labor

A _ a) MIRABEGRON | — Overactive bladder




ANTI ADRENERGIC DRUGS 29

SYMPATHO LYTILC DRUGS
4 BIOCKERS
& °‘.1 BLOCKERS
X, BLOCKERS
A, BLOCKERS =  YoH1mBINE [ no clinicad vse ]

=  Selective & non Seleckive H  wsed for HIN

7 Non Selective o H can cause Seve tathycardia
Non Seletkive of H vLsed for Severe HTN ol
Seleckive o H uvged for mild to modurate HTN 4 4>

NON SELECTLIVE

1IRREVE RSIBLE REVERSIBLE
PHENOXY BENZAMLINE . PHENTOLAMINE
TOLAZOLINE
USES USES
Pheo chromo cytoma Cheese Reatkion
clonidine wWithdrowal

CHEESE REACTILON

Tyramine Tyramine
1 MAO GIT Mnol MAO INHLBLTORS
MRAD
Breok douwh Suddun Sewere HTN

(CHEESE REACTION]

=  Dpoc — Phentolamine « Tolazoline

CLONIDINE WITHDRAWAL
2 Conidine
= 4, agonist
—  reduceS BP
—  suddun stoppoge aFter prolonged use —>  REBDUND HIN
— dit opgradation of receptors

—  DoC —>  Phentolamine « Tolozoline

Y BLOCKERS
PRA 2.0SLWN
TERB ZOSLN
DOXA ZOSIN
RLFO ZOSIN

E PreplLadder |



USES 40

- BPH (due to 14 blockade)

- can be used in other conditions (due to o1 blocking property) like
e Hypertension
e Peripheral vascular disease (PVD) like Raynaud’s disease
e Scorpion sting — D.O.C — Prazosin

e Have beneficial effect on lipid profile

FLRST DOSE [ POSTUORAL HYPOTENSION
7 o, # always started ok ked time

TYPES

. dm olla
atcg ON oCtR ON
ProStaktiC urelRra Blood vessels

TAMSULODSIN

SILODOSIN

2 no postural hypotengion
7 poc For NormotenSives T BHP

Benign Prostatic Hyperplasia: (BHP)

— In BHP prostate grows both outside and inside. This causes

obstruction of urethral lumen leading to urinary retention. This is complicated

by X1A receptors which gets stimulated due to irritation results in contraction

of urethra.
x1 A blockers:

e Tamsulosin — stops the DYNAMIC COMPONENT and do not affect the
size of urethra i.e., they only improve the symptoms of BHP but do not
stop the growth of prostate.

5 & reductase inhibitors:

e Finasteride — stops the conversion of Testosterone to DHT which
controls/stops the growth of Prostate in BHP (STATIC COMPONENT).

B preoladder |
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P BLOCKERS

Bt pa # [Non seleckive]  1st @enermkion B g
P, # and Genwdokion B H
P, # —  BuroxAMINE [ no clinical Significance?]

7 Bomk vsed for cardiac indicakions
7 Non Selettive @ # have bolk cardiac & non Cordioc indicakions
Selecktive R # howe only cardjac indicakions

Pa Gcs on RESOLT Py H . CIL
Bronchug Bronchodilat P |Bronchoconshrice” [Asmma
Blood vessels vasodilath vaso constr (eken Peripheral vas. pz
Liver hypogly cunia stop reversal DM
reversol

1.p,# Or CARDIO SELECTIVE Or and GENERATION B #

New =7 NEBLvVOLOL

Beka — BETPAXO LOL

Blockers — BISOPRO LOL

Prct — PCERUTOLDL

Exclusively = EesmOLOL LshorteSt ating pH,degradad by psesdodcholineE..]
At —  ATENOLOL

Myo =  METOPRODLOL

Cardiom = CELLPRODLOL

= These are relokively SaFe in ASHEma 5 PVD € Pm

2. INTRINSIC SYMPATHOMIMETIC ACTIVITY [(ISA) / PARTLAL AGONISTS

® W ® 4R ® HR ® #HR
ﬂ 10 CCI 1D Q 10 ﬂ 10
U SV N o RURET
A 4 o & U o i Ao 9 A s
NA ;C[ 0 NA :CJ 10 NA :fﬁ 0 ~NA :5@ 5
DA Ca 0 DA ﬂ 1D PA % 0 PA % 5
ﬂ O (‘_d 10 C}@ 0 % )
A\ 10 S [ A 0 x 5
o 4 o X o < S
U A o A o X s
ﬂ 10 %: 0 % @] % )
E B\ H FE Py #H E ;E:'r;_m'l E
B Normal phenomenon
1 ® stimulation —> HR =10
10 ® Stimulakionh > HR = 0x10 =100
B. P blocker Lsage in normal person
bl y - — =
B ocKer blocks &0y, OF ® HR =— 10x®% = R0 EPreDLadder _




C. B blocker vgaqe n p blocker in a B blocker Sensitive person i

— P blocker blockg 8oy 0of R -+ HR = 10x2 = 2O
7  Gevere byadycordio mnaniFests
2> 50, Sensitjviiy Showvld be chedked T KR monitorinq N B blocker
prescibed patients
—  9n Thege pokientg, portiol agonigtgs ore yseful
=  less chances Of cowusing Severe brady cordio [Safer drug]
7  BuL less efficaceous

contaun — CELLPROLDL
Partial = PINDOLOL

Agonisk > ALPRENDLOL
Acciviey ™ RACEBUTOLOL

MEMBRANE STABLLLZING /| Nafchanne! 3 | LOCAL ANESTHETLC PROPERTY
= indicated n Arrhymmias
=  not indicated n Glaucoma
7 cornea iS protecced by cornen] reflex [Proteckive Reflex]

Injury [Tnsvlt

b

stimuloL” oF Sencory n. of Trigeminal nerve
1
Fadal n. Stimulaked

4
contrackion of Orbicularic Oculi

L
Eye closure
[ corNEAL REFLX]

—  cormmeal reflex iz mMoasked T thecge drucas

~  DRUGS
PoSSess —>  PROPANALOL [ moximum]
Membrone stc:bilismcd or — METOPROLOL
local —> LABETALOL
Anoesihekic — ACEBUTALOL
Property —7  pPINDDLOL

4. WATER SOLUBILITY:
—Water soluble beta blockers cannot cross blood brain barvier.

—No CNS side effects like delirium, nightmares
—But these beta blockers are contraindicated in Renal failure.

Water soluble beta blockers:

A - Atenolol
N — Nadolol (Longest acting beta blocker)
S — Sotalol

% PreplLadder |
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Note:

Esmolol is lipid soluble beta blocker. It is Extremely Short acting Beta blocker (<

5 mins) because it is metabolized by Pseudocholinesterase like Succinylcholine.

5. 3RP GENERATION BETA- BLOCKERS

- Any B # which possess additional vasodilatory property

Additional Drugs Special points
Property
x blockade LABETALOL | Carvedilol possess additional anti-

CARVEDILOL | oxidant properties

NO release NEBIVOLOL
NIPRADILOL
Ca channel CARVEDILOL
blockade
K channel TILISOLOL
opening
B2 agonism CELIPROLOL | It increases HDL (Beta blockers usually

decrease HDL)

USES OF P BLDCKERS

Bl # USES
. HTN
Q2. clossical quinu [ C)1 in variont mqino.fl
3. ML
4. chyvonic CHF [ Al in coa cHe ]
B. Hr‘rhtﬁl'hmia

B, H USES
. Gloumcoma

2. Anxiety

3. Miqroine

4. Essentfal tremors
5. Thyrotoxicosis

ADVERSE EFFECTS [ |1
R, #
1 | Ral = Bradycoxdia
sick Sinus syndrome
Q2 | conduckion > PV Block

3 | Contratkilify = BAcote CHF E) preoLadder




F)J- H 44
1. ASmMQ

2. Peripheral vasculor pisease
3. bm

B # contraindicated in

A —  PShHmMa

B 7> Block [(BV]

c =  CHf [Acute]
b = DbDm

ACTIVE & PASSIVE MYDRIASLS
EFFECT OF DRUGS ON EYE
=  Contradtion of Sphiker pupillow —>  Active Miosis
contrackion of Dilakor puplllor 7  Bekive mydriasis
Relative overackivity of Dilakor pupillee* Passive mydnasis

)

Ackive mMIiosis —> Comused bty Cholinemlc dm%s
7  Pctive mydriosis —*  Caused by o, oqonists
—7 Passive ML‘driGS\S - cauiged bL‘ F-\nl:icl'mline.rqic. druc‘_c,
GLAUCOMA
= 4 IoP

* Aqueovs hurmor producdtion

¥ Aqueous humor drainage

=  Pqueovs Humor produced by Cciliary blood vescels

?  a, —  vasowonstriction
—-).
ADRENA LINE } stimulol o, receptore
DiPIVEF RINE
—  PPRAUONLDINE } stimuwoke post synaptic oy receptors
BRIMONIDINE
o Py = vasodilakion 7 B, H c<on be wvsed

T Aqueous OuLtFow

T Trobeador oubFlow A Uveoscleral OUVEFlow
7 major palfwoy = PgF__ | LATANOPROST
=+  PDPRUGS —* MIOTLCS — poc for POAG
PLLOCARPINE

E PreplLadder |




ADVERSE EFFECTS

- MIOTICS

e (ataract
e Stenosis of NLD

e Spasm of Accommaodation

— PGF24 analogues (LATANOPROST)
e Pigmentation of lris (Heterochromia lridis)
o Growth of eyelashes (Hypertrichosis)

e Fluid in macula (Macular edema)

— APRACLONIDINE

e Lid retraction

— BRIMONIDINE
e Causes Brain suppression (Leads to Apnea)
e (/I in children < 2yrs

— EPINEPHRINE (ADRENALINE)

o [t is metabolized to form Adrenochrome — Causes Black pigmentation of Conjunctiva

BLADDER PHARMACOLOGY

Trig™

>
vV 830
D:-_/,,..
Mg

- Contracts detrusor
Pﬁ' - urine outflow occurs

- Relaxes urethra
- Stops urine outflow

URINARY INCONTINENCE:
It may be of 3 types:

e Urge incontinence
e Stress incontinence

e Overflow incontinence

- Contracts urethra
- Stops urinary
outflow

45




Urge Incontinence

Stress Incontinence

Overflow Incontinence

Also called overactive bladder due

to detrusor instability

- Urge to urinate comes at

lesser urine volume in the

bladder

- Patient not able to control

urine outflow

Rx

Makes — Mirabegron (Bs + )

—

BladDAR — Darifenacin

S — Solefenacin
(0] - Oxybutynin | M3#
F — Flavoxate

— Fesoterodine

T — Tolterodine

— Trospium |

- Patient not able to
control urine in situations
where intra-abdominal
pressure (s increased eg.
Jumping, exercise,

coughing, laughing

- d/t weakness of pelvic

muscles

- Pelvic floor exercises
- Surgery

- DULOXETINE

- Patient gets no urge to

urinate

- Urine overflow occurs when

the bladder is full
Seen in :
- Atonic bladder
- BPH
Rx
Atonic bladder
- Mz agonists like
BETHANELOL
BPH
- o1a blockers like

- TAMSULOSIN

46
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CARDIOVASCULAR SYSTEM

47
CONGESTIVE HEART FAILURE
ALM
1 J FLID —>  DILURETICS
a. © PUMPING —>  TNOTROPICS
DIURETICS
LOOP DLURETLCS | THIRZIDES
= strong [ - iNe ok
= short acking 7 long oding
=  uvSed in CcHP 7 Lged in HTN
cormmonN  SIE
2 § Nat -» T Sugar
-» 4 K7 > T Lipids
- 4 Ht > T uric add
T Mq"‘-‘*
DiFference
2 Loop loogses ca* = ) ca® | 2 ot
INOTROPICS B m
1. p, PGONLSTS = \S /
DA = Dy, B e pY
DOBUTAMINE - B, O O ¥ ComMp
NA - a,, d, o B X Ve 1PDE
ICOPRENALINE > B, ,B, Degraded

3. PHOSPHODIESTERASE INHIBLTORS [PDEI]
AMRLNONE
MILRINONE

7 olso atts on Blood vessels ™ VASODILATLON

- aka — INODILATORS

- Inotropic DOC for right heart failure are inodilators

2 DLG1TRLLS | CARDILAC GLYCOSLDES
> Dbigitalis inhibitz Na* k' ATPase
i
NCX InhibitionD
\

Mao*t in ytoplasm
&
4N m‘::t in ER coxt

I

NCx®

T Conbrackility

- Atalktalic Aok ™ HR — alal




- EFFECT

VAGDO MLMETIC
{
! HR

J Conduction

48

7  pseful in ATRIAL FILBRILLATION
? HR — LoD —500 bpm
7  InefFfreckive COntrockions

T aim of my

Digitalig

— Fibrillokions

—= | venktricwor rakte
seS conduckion from Oabriwn tO vVentricles

DIGOXLN

DIGITOXIN [ Wimhdrawn ]

= mainly extreted by Kidney
c/I Renal foulure

7  mainly mexoboliged by liver
Clz in liver foilure

DIGOXIN
7 only inotropic drug that con be given ORALLY
—  BIE
1. Nousea , vomiting [mc]

Q. Plrrht.‘ fRmias

mMC urrht.‘l'ﬁmia

— Vventriawlar bicdeminq

mMost Speufic | tharatceriskic

-+ NPATT AV Block [Non paroxysmal
Atrial Tachycardia €AV Block ]

not geen —7  Pktrial floHa
Mobita Ttﬂpﬂ.‘ﬂ heart block
DRUGS CAUSING GYNAECOMASTLA
3 anaemm&stm f } DIGOXLIMN
4. XANTHOPSIA | YELDOW WVISION S ™ SPIRONOLACIONE
L = cLMETIDINE
O 2 DESTROGENS

PLGLTALLS TOXLCITY
FACTORS Tinci DIGITALLS TOXICITY

METABOLIC DRUGS PATHOLOGICAL
t Ca?t QUINIDINE (PK interaction; 1 Plasma [evel) RENAL FAILURE:
y K+ VERAPAMIL (PK interaction; 1 Plasma [evel) Digoxin
| Mg2+ AMIODARONE (PK interaction; ? Plasma [evel) LIVER FAILURE:
THIAZIDES (PD interaction; Cause t Ca?t, | K+, | Digitoxin
Mg.2+

Mx OF DIGLTALLS TOXICITY

1. correck the cause
2. Dboc for Digitalis induced arrhy Mmiag = LIGNOCAINE | PHENYTOIN
3. DPI@IBIND for Sewere poisoning

E PreplLadder |




CHRONTIC CHF

49

CHE P, Oon J§ cells
l !
1 co Renin Sewurekfon
l |
X A Sympathetic anliotensinogtn
W acki. [ |
| L AlnA]
\/C qulo'cen.sin 1
/ \ l RCE
T
Veins PArteries R, on heart qu'lottnsm 1T  Bradykinin
TPRELOAD T RETERLOAD T Co ve € AT,R — 7T AINA
J
LvH € Aldosterone
L J
Dealh A Nat § Hio retention
AIM OF TREATMENT Lkt ,dHt
1. 4 WorKk
a. 4 Fluid
3. v WH (cardioc Remodelling
1. 4 WORK = VvASODLILATORS
VENO DLLATORS PRTERLO DILLATORS VENO -+ BARTERLD DILATORS
NITRATES HY DRALAZINE Na NITROPRULSSIDE
PCE1>
PNGIOTENSIN RECEPTOR BLOCKERS
a. 4 FLUID —> LOOP DIURETICS

3 J LvH Ccardiac Remoclellinql
= TheSe druys 4 MORTALITY
| P BLOCKER
2. PACE]
3. PNGIOTENSIN RECEPTOR BLOCKERS
A. PBLDOSTERONE ANTAGONISTS
P BLOCKERS
CARVEDILOL
METO PROLOL

BICO PROLOL

— Beta blockers are contra-indicated in acute CHF.

— Beta blockers are used in chronic CHF and these can decrease mortality by reversing LVH

— Dose of beta blocker should be gradually increased in CHF because high dose beta blocker may cause
decompensation which leads to Acute Heart Failure. So, beta blockers should be started with 1/10" of final
dose which is gradually increased every 2 to 3 weeks to reach the final dose in around 2 to 3 months.

— Most commonly used beta blocker in CHF is carvedilol.

% PreplLadder |
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ALDOSTERONE ANTAGONICSTS | POTASSIOUM SPARING DLURETICS

SPIRONOLACTONE > cause qynaecomastia
EPLCLRONONE -

ACEI [ ACE INHIBLITORS]
> also inhibit Brady kinin mekaboligm [ BradyKinin]
= S5lE =  Dry Cough
H-ncalOede.mu

7  DRUGS
=  CAPTO PRIL -  PAcive
>  LIGINOPRIL c 7 coptopril
=  ENALAPRIL —  enaloprilok ] L ™  Lisinopri
—* RAMIPRIL = Romipwilar
—>  PERINDDPRIL —>  pPerindoprilat 4 Active Formg
=  MOEAL PRIL —  Moexiprilal |

= PDVERSE eFRFCTS

C = COUf:ﬂh
~  Angloeduma

P 7 Prodrugs except coptopril & Lisinopril

T 7 Togte alterakion [ bysquseal

0 ™ Ormostakic | Postural hypotens®™ [max © captopril]

P 7 g1 (n pregnancy

R =™ 1 in BIL Renal Brtery stenosis

I =2 g1 in Increased KT

L 7 lower the risk Of Diabekic Nephropathy

PRB2

T 2 Togte alterakion [ bysquseal

0 ™ Ormostakic [ Postural hypokens®

P 7 I (n preqpancy

R = 1 in BIL Renal Briery stenosis

I —= g1 in Increosed Kkt

L 7 lower the FHgsk Of Diabekic Nephropalhy

PRBs [ ANGIOTENSIN (AT,] RECEPTOR BLOCKERS ]

LO SARTAN S =  Selekive
VAL SARTAN R = AT,
TELMISARTAN R . RecepTor
IRBE SARTAN T i
EPROSARTAN A -? ANtaGONISES
CANDE SARTAN N

=<  TELMISARTAN

—> olsp Stimvulakes PPAR — T

2>  USed tO Reverce Tnsulin Resistonce
LOSARTAN

L L] .
i v T IREK | AR AR

E PreplLadder |



NEId DRUGS 51

BNP [ Broin Nakrioretic Peptide
= camgce Nokrjuresis [J,NQ"']

=  comce vosodilakrion

BNP
l NEP [ Neprilysinl

peqrodar”

1. NESIRITIDE
= Recombinant BNP
7  not qiven Orally , qiven iv
7 ghort le.!:l'nq
=  USed for awl coszes

a. NEP INHLBLIORS

SACUBT TRIL
=  Effeckive orally
ECADO TRIL

3 VASOPEPTLDASE INHLBITORS
= 1nhibit boll ACE & NEP

= omAPADRILAD
Sam pAIRLLAD

< SIE = cough
Brqioedema

4. ARNI (ANGIOTENSIN — RECEPTOR BLOCKER + NEP INHIBITOR)

Valsartan (ARB) + Sacubitril (NEP inhibitor)

5. FUNNY CURRENT BLOCKER

IVABRADINE:
o Acts by causing BRADYcardia

o Acts by blocking funny currvent (If) in S.A node by blocking Na channels
o S/E — | in Visual Acuity

% PreplLadder |




6. VASOPRESSIN ANTAGONISTS: 52

Vasopressin (ADH) €====== VAPTANS

— ¢

V1 receptors on BV V2 receptors in kidney
WV \l/
VVasoconstriction Decreases urvine

- In C.H.F, we need to reverse actions of vasopressin (i.e. vasodilation & 1
urine output is required), so these receptors should be blocked > Done by

Vaptans
VAPTAN — VAsoPressin ANtagownist

CONIVAPTAN
- QGiven by |.V route

TOLVAPTAN
- Given orally

- Approved in APKD (autosomal dominant adult polycystic kidney disease)

ANGLNR PECTORLS
1 CLASSICAL [EXERTIDNAL I1 VARLANT
PRINZMETAL
VASOSPASTIC

CLASSICAL ANGINA PATHOLORY
= dit akeroscderosi€ of smaldl branches of covonary cxrl:e,rc* y 1Sthemia occurs

1SCHEMIA

J
™ EFfecktive Diornerter OF G.rtmd,

d
NO paih ar @) ockivity

= Dur{nq ExerciSe | Exertion 4 1T effFeckive diometer oFf arte_rt& PNOE SuUfFfice for
compeng okion — PRAIN Occurs

ALM OF TREATMENT — J Work on heoart

E PreplLadder |




VARIANT ANGINA PATHOLOGY 53
=2 dlE SPAsSMm oF mMAIN CARONARY PBRTERY
—  Pain ® rest occurs

7  PBLm OF TREATMENT -  Dilakion OF coronary ortery

DRUGS
I NITRATES
I CALLIUM CHANNEL BLOCKERS
M PR BWCKERS
I¢ POTASSIUM CHANNEL OPENERS

1 NITRATES

Mechanism of action:
Nitrates

l, Metabolized to

Nitric oxide

1 stimulates

Guanylate cyclase enzyme

l which helps in formation of

+ CaMP

1 which activates

Protein kinase G

l inhibits action of

Myosin light chain kinase

!

VASODILATION
— Nitrates
l Aldehyde dehydrogenase (ALD) — more in veins > Arteries
NO
— ALD either present in cytoplasm or in mitochondria
— Glyceryl Tri nitrate is activated by mitochondrial aldehyde
dehydrogenase while all other nitrates activated by cytoplasmic aldehyde
dehydrogenase.
— MOA of NO in classical angina - | Preload

— MOA of NO in variant angina — Dilation of coronary arteries ER preoladder
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DRLGS 4

GWCERYL TRINITRATE / NITROTRLGWCERATE L GIN|NTG)
1SOSORBIDE DINITRATE [ 1oN]

ISOSORBLDE MOoNONITRATE [ Imn]

PENTA ERYTHRYTAL TETRA NITRATE [ PETNI

AMYLNITRITE [AN]

GQTN| NTG & IDN
= bag high 1St pass metabolizm
7 Sub lingual rouke preferred
= opoc for oculh aflack Of onNgina
ImN hag minimumn 1St pass metaboligm
Lonciest c;ctinq —> PETN
Shortest adking 7 BN
NLTRATE FREE PERLOD
~ tolerance OCwr if nitvokes continuouSly Ppresent
— to avoid tolerance , 6-8 hrg of Nitvalr free period Should be
main toined
NITRATES
l
NO SILDENAFIL
l 12
\ sSe
CGMP PhosphodieStura - Deqro.ded
Vasodilakion
NLTRATES Should not be given T SILDENAFLL [ Risk OF Severe hypotension]
Uses of Nitrates:
A — Angina

B — Biliary colic

C — Cyanide poisoning (Drug of choice — Hydroxocobalamin)
D — Dil Ka Daura (MI)

E — Esophageal spasm

F — Failure (CHF)

E PreplLadder |
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Cyanide poisoning:

Mechanism:

— Cytochrome oxidase enzyme is involved in electron transport
chain to produce ATP. When it binds to cyanide during cyanide
poisoning, the energy production (ATP) decreases.

—> Hemoglobin + Amyl nitrite (Inhalational route)

l forms

Methemoglobin

1 in cyanide poisoning it forms
Cyanmethemoglobin (TOXIC METABOLITE)

l Sodium thiosulphate given
Sodium thiocyanate, is formed and excreted by kidney
— Hydroxocobalamin (vit b12) if given in cyanide poisoning, it
binds with cyanide to form cyanocobalamin (vit b12).

— S0 one form of vitamin B 12 is converted into another form.
— Hydroxocobalamin is the drug of choice / Antidote of choice for

Cyanide poisoning which is administered in [V route.

1. CALCIUM CHANNEL BLOCKERS
=7  CALCLUM CHANNELS

=2 L TYPE 7  present in Qv§
7 T TYPE — present 1n CNS
— L - CALCIUM CHANNEL BLOCKERS
BLOOD WESSELS | HEART RATE
. DIRECT INDIRECT- NET
VERAPAMIL vvasodilakion LOBP |44 1 N
DILTIAZEM vasodilation J DBP L4 P N
DHP L[DIHYDRDPYRIDINES] vasodilakion J DBP - 0 4
NIFE DIFCNE
AMLD DIPINE
NICARDIPINE
CLEVI DIPLNE

DIHYDROPYRIDINES Shovld be avoided in angina [1HR] E) preoLadde
repLadder |




Fast acting calcium channel blocker 56
— Nifedipine
Can cause severe 1t HR — Precipitate Angina
— Clevidipine
Therefore, these drugs are not used in Angina

Long acting drugs
— Amlodipine and Nicardipine gradually cause vasodilation. Therefore,
Tachycardia causing potential is very less. These drugs are used in Angina.

— DOC for variant angina — CCB

— Nimodipine — Cerebro-selective CCB
\)

Used in subarachnoid hemorrhage

— Clinidipine — Blocks both L— Ca?** # and N- Ca** channels

ADVERSE EFFECTS OF CALCIUM CHANNEL BLOCKERS
— Headache

— Constipation

- GQum hypertrophy

I POTASSIUM CHANNEL QOPENER

NLCO RAN@

-  NO Releaser + k' channel opener

N P BLOCKERS
B H
!
! HR

3
J WORK

l

oseful 1 classicol anginG.

— P Blockers are C|I in ‘varient angina

NEW DROUGS
| BRPDYCARDLAC AGENT = IVABRADLNE

@ T ®RADD NE

NoT channels in SA Node Le blocker
J Sle 7 visual Gouwity
Fonny Ccuxrent [I¢] Bradicardiac agent

2 1vabradine inhibit NaT channe! [ funny cuxrent]
S|E 2> 1 visval oudiby

7  recently approved For CHF % PreplLadder |

$




2. Rho KINASE INHIBITOR —  FASLDIL 57

— Rho Kinase —  Couwses Vasoconstrickion
7 Rho kinase ® 7  Cowmses vasodilakion
— FASUDIL — Used for Angina

— NETARSUDIL — New Rho kinase inhibitor
- Approved for glaucoma treatment

3 METAROLIC MODULATORS
=  @QLLcoSe T 100 0y — 100 ATP L[oOMmer parts oF Body?l
Fatty acds + 200 Oy —* 100 ATP [Heart]

—~ FA require more 05 For game enerqy produckion
—  METABOLLC MOPULATION =» quinc‘. heart to utilige glucoge

ingtead OF fattyacidg
DRUGS

1 TRIMETAZIDINE

2 RANOLAZINE
=  olgp atkcg Iaq blocking Nat channels aionq T FA metobolizm

inhibition
M1
7  BANGINA =  Myocordial Ischemia [Reversible ]
ML — Myocardiol Infarction [irreversible ]
® NON - STEMIL =  STEMI
Manaqemenkt MANAGE MENT
M ? MORPHINE &5 > STREPTOKINASE
O = OXYGEN 0O 2 OXYGEN
N T  NITRATES N ™ NITRATES
A ™™ ASPIRIN B ™ PASPIRIN
M > MORPHINE

E PreplLadder |




BLOOD PRESSORE =  Loterol presstue exerted by moving colomn of BLDOD
o0 WALL OF RBLDOD VESSEL

ANTL HYPERTENSIVE DRUGS
1. DILVRETICS
-+ | BLoob volLumE
- |, HARDNESS Oof BLWO0D VESSEL L[4 s.sodiom]

Q. VASODILRTORS
3. SYMPATHETIC SYSTEM BRBLOCKERS

4. RAAS BLOCKERS

I DIURETICS

LOOP DIURETICS THIAZIDES

- Stronq INeak
=  Short ad:mq Loncd acking

=  used as 1gt line drucas. for HTN

VA

I <~VASODILATORS
1. NO RELEASERS
7 Na NLTROPRUSSIDE
2 HYDRALAZLCNE

7 BDoMR ore Fost acking -  vsed In HTN Emnergencies
<  Na Nitro prussicle
=+  MICRODPRIP SET LSed

64 drops - 1
— long term vsze —  Leade tp CYPNLDE POISONING
— Antidote — HYDROXOCOBALAMINE
- HYDRALAZINE
7  metoboliged by = Acetylokion
+  S|E —  SLE

Q. L~ CALCTUM CHANNE|L BLOCKERS
—  VERAPAMIL
DLLTIAZEM
DHP

3 kT cHANNEL OPENERS
M 7 MINOXIDIL
D ™ DLAZOXLDE

H 2 HYDRALAZINE
"o B2 preoladder |
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_>

II SYMPATHETIC SYSTEM RLOCKERS

I RAAS BLOCKERS [ RAAS —> Renin Angiotensin AldoSterone System

' DRUGS CADSING HLIRSOLOILSM

MINO XIDIL coumges hair qmmm T S 59
- vsed For P:lopac.iu ¢ 7 [YCLO SPORINE
=  ovoided in I.dDLU'}C“ femnales M T MINOXLDIL

— MINOXIDIL is a prodrug [itself is inactive]

o [t must be metabolized to form minoxidil sulphate [active metabolite]
o Activation of minoxidil is a phase Il reaction.

DIPZOXIDE

= Dewreages the releage of 1nsulin
— ¢cIT in bm
—  vSed In LNSULINDMA

1. GANGLILON BLOCKERS
" .
N , Receptor antagqoniskts
=7  TRLMETHAPHAN
HEXAMETHONIUM

™  mainly used oz Antidote for WNICOTINIC POISONING

Q. d.a_ PGONTISTS
-+ CLONIDLNE "JL Bolk are Sofe in preghancy

METHYLDOPRA Bok con cowse dry mouwlh § Sedakion

— CLONLDINE Sudden Stoppage causes REBOUND HTN

—  METHYLDOPA Can Camse  Hemolytic Anaumio

3. of § P BLOCKERS

@
@36 cews [
l AN iotensino gen

Renin 2% > )
@

Hngiotmsml
@ X hAce
aniotmsmll
l @
vASoconstrickion ¢—— |PAT; RE(EPTORS | ——  Cokecholamines

l ™ B
© ™ NA
T AlgQsterone

i

 Nat & HO

E PreplLadder |



RENIN INHIBLTORS

> ALISKDREN)
ReML KDRERN)
ENAL KDREN)

RENIN INHIBITORS

TREATMENT OF HTN
IJNC — B GQGUIDELINES

-

&

, ORAL DRUKS

=7 PALISKIREN , REMIKIREN , ENALKIREN
RENIN RELEASE INHIBITORS —2 P BLOCKERS

Category Systolic Blood Pressure | Diastolic Blood Pressure
Normal <120 < 80
Pre hypertension 120 — 139 80 - 89
Hypertension (HTN) > 140 > 90
Grade 1 HTN 140 — 159 90 — 99
Grade 2 HTN > 160 > 100

1. BP » 140/90 [ any one (SBP| DBP)D can be considered ]
Ry

2. START

= BP 2> 140/90 not controlled Ingpite OF LLFESTYLE
MODIFLCATION [ Low Na™ diek g requlor exercise]

3. FIRST LINE DRuGS LfF there are no ofker c.ompc.llinca indicakions ]

B > PRBCEL /ARB
& - CCB
D -

4 GOPL

DIVRETICS [ Thiazides]

2 < 130/80 in all pakients

2> < 150/90 in >80 yrs

pakientg Touk DM Or CKD

60

- ROM SBP g DBP should be corrected
5. DOC
IJNC-8 HARRISON
HTN in Preqnancy — METHYLDOPA — Oral LARETALOL
HTN Emergency in Pregnancy | HYDRALAZINE | o, Tv LABETALOL
HTN —» THLAZLDES - THLPZIDES
HTN Emergency — NITROPRUSSIDE| - NICARDIPINE

AMERICAN SOCIETY OF HYPERTENSION GQUIDELINES:

Category Systolic blood pressure | Diastolic blood pressure
Normal <L20 < 80
Elevated BP 120 — 129 < 80
HYPERTENSION (HTN) >130 > 80
HTN GRADE 1 150 — 1359 80 — 89
HTN GRADE 2 2140 2 90

— Grade 1 hypertension does not require any medical treatment

whereas Grade 2 hypertension requires medical treatment.

B preoladder |




ANTL HTN DRUGS SAFE IN PREGNANCY 61

BETter 7 p4H (LABeTALOL
MorRer —  METHYLDOPA

care —  CLONLDINE
During — DHPg

HYper tensive — HYDRALRZINE
PReqnancy ™ PRA20SIN Lo $1]

E) preoLadder |




3 Na

ARRHYTHMIAS 62

Hyperpolarizak’® (@ resting phase)
e k<Y Repolarizak" (@ depoloriged Phose)

Y

=

akt

+rt 3_
++

Depolartzat”

DEPOLPRRIZATION
HYPERPOLARI ZATION
REPOLARIZATION

RESTING MEMBRANE POTENTIAL [ —90 mv]
7 Relokive neqokive charqge insicde the membrane dit Na' KT ATPagze

= dlt ~Nat entry thyough Nat channel
2 dle KT exit through K Channel ok resting stake
2 dle k1t exit Throuqh k} channel ok depola.rimb“ Stakte

ARCTION POTENTIAL

g (<t e)

e \m
-90 ——

1. NO' CHANNEL BLOCKERS )
v
oaccg by 4 SWOPE [ lae ] of Phage O

2 k1 CcHANNEL BLOCKERS I\_/ o

= 4 pAckion pPotentiod durokion [ APD]
= QT INTERVAL —* Depolansat® +

7 monifegkg ag T 8T intervad On ECG
—>  TORSADES® DE POINTES (TDpP1 7 T T ILnterval

3 k' cHANNEL OPENERS
- | Bckion Pokentiad ourotion [APD]

ANTL ARRHYTHMIC DRULGS
VALGHAN IWILLIAMS CLASSIFICATION
7 Based on predominant mechonigm OFf adkion

cLAsSS 1
cass I
cLass 1l =
cLass ™
CLASS S

NaT cCHANNEL BLOCKERS

P BLDCKERS
k¥ CHANNEL RLOCKERS
co*’ CHANNEL BLOCKERS

OTHERS
% PreplLadder |

™
noct

re.pola.mso.tlon
QRS




CLASS T -  NoT CHANNEL BLOCKERS 63
7 4 Slope of phase 0

= L, =»  block Kt channelg —>  Precipitates TDP
1, — open KT channelg
I, 7  po effek on KT Channels
Class la drugs Class 11b drugs Class 1IIC drugs
— Quinidine — Lignocaine — Encainide
— Procainamide | - Phenytoin — Flecainide
— Tocainide — Propafenone
— Causes QT — Used only for Used for WPW syndrome
prolongation Ventricular arvhythmia | (Treatment of choice for
— Lfgnocafne is the DOC WPW sgndromg (S
for most of the radiofrequency ablation of
arrhythmias aberrant pathway
ctass O 7 |3 BLOCKERS

-+  oused n Tad\tdarrhqmmius

CLASS M = kT CHANNEL BLOCKERS
B =2 BRETYLIOM
- IRUTILIDE

b 1t
N
D — DOFETLLIDE
A
S

% AMIODARONE

~  SOTAQOD
=  SoTALOL hag bolR Class M [major] & class o Ackions
AMIODARO NE

7 tongest acking LEy, 7 7 3wks] anti arrhymmic drug
<  MOoA

I. Nat channel Blocker

3. P blocker

3. Kt channel Blocker [ moin ackionl

4. co*' channel Blockex

7 Indicaked in al| arrhyimias except TDP

— Adverse effect of amiodarone:

- The: Thyroid(hypo/hyper) (40% iodine is present in amiodarone)
- Periphery of: peripheral neuropathy

- My: Myocardial depression

- Lung: Lung fibrosis

- Liver: Liver toxicity
- Cornea is: corneal deposits
- Photosensitive: Photosensitivity: Rash on exposure to sun (bluish: blue man syndrome)




— DRONEDARONE: Amiodarone without (odine but less effective and less

antiadrenergic property. DRUGS CAUSING PULMONARY FIBROSIS:

- BRETYLIUM: - Cyclophosphamide
- Was used for ventricular fibrillation . Biiciltan
- Pharmacological defibrillator - Methotrexate
— [BUTILIDE AND DOFETILIDE: - Amiodarone
- Bleomycin

- Used for atrial fibrillation
- Drugs like CCB, beta blockers and digoxin are also use for treatment of
atrial fibrillation but these mainly control ventricular rate.
- lbutilide and Dofetilide converts Atrial Fibrillation to normal sinus
rhythm therefore it controls atrial rate also.
CLASS I = L - ca™ cHANNEL BLOCKERS
VERPPAMIL

DLLTIAZEM

brHPg L[ nok used J
=  ovsed in Tachntarrhqmm{o.s

Should Nnot combine € |3 blocker L Risk ofF Severe cardioc depression ]
CLASS v —7 OTHERS
e DIGOXIN — used for AF
e ATROPINE — DOC for Bradycardia & AV block
e ADENOSINE

—  Shortest acting antiarvhythmic drug (ti/2 < 10s)
— DOC for PSVT

— It is given as Rapid IV push in the Central veins
e MAGNESIUM — DOC for Long QT Syndrome / Torsades’ De Pointes

DYSLIPIDEMIA

ANTI — DOYSLIPIDEMICS

STATLNS

MOA @ wL @1
1. Lnhibit HMG@G - COA Reducktase @m::ffi‘:nlwumumﬁ £ s
2. compengorory T oOF WL -®) MEVALONATE »
3. Cholesterol ig token Ffrom blood T i
A. 1L Serumn cholesterol T ewl;_@

IncludeS Ueholester)
ATORYVA STATLN
ROSUVA STATIN [ Longest Acking ] NON ANTL DYSLLPLDEMICS
PRAVASTATLIN ENDS T STATLN
SIMVASTATIN CILASTATIN
FLUOVASTATIN PENTOSTATCN
CERIVASTATIN SOMATOSTHTIN

PITAVASTATTN




IMPORTANT POLNTS 65
1. Stakins have maximuwm LDL - cholesterol lowerinq potential

R. Given @ Llaoke evening /[ Night
e\ - —rom ODe €50 o~ oe

T Atorvastokin g Rosuvastokin ore long awing s C@n be given ok
angtime Of the doy

3. PDVERSE EFFECTS
Myopalthy = Risk fuwrRer MNd T FIBRATES
Hepokotoxici Ey

A. T bM

5 PLEIOTROPIC EFFECTS [(ReneFicial ]
PL 2 plogque stobilizar®

= < 4 Endotheliol dysfanckion
L = 1l Inflommakion

0 = 1 oOxijdakive stregs

TR 7 1 Thrombocgis

OpiC

SPECIAL POINTS ABOUT INDIVIDUAL STATINS
Simvastatin and Lovastatin:

- Prodrugs
- Maximum CNS Penetration

Rosuvastatin
- Longest acting

Pravastatin

- Negligible metabolism by CYP3A4
- Risk of myopathy is very less

- Very less interaction with meals

INTESTINAL CHOLESTEROL PBRSORPTION INHLIBITOR. [ EZETIMIRE]

- Inhibit NPLIC! in the intestine (so cholesterol can’t be absorbed)
- There is uprequlation of HMG-COA reductase on the liver, so liver will
start synthesizing wore cholesterol

~ So ezetimide s combined with statins to Prevent tolerance

E PreplLadder |
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FIBRATES

-  includeg
CLOFIBRATE
FENO FIBRRATE
BEZB FIBROBTE
GEM FIBROZIL

7 at by PPRAR o Stimulakion
l
™ LPL [ Lipo pyoteun Lipase]

l

J Triqltﬂce’_ridec
—  Fibrokegs have max. TG lowering potential

BILE ACLD BINDING PGENTS [(BABRA]
= includes
CHOLE STYRAMINE
COLESTLPOL
CHOLESEVALAM
=  ™MOP
ENTERD HEPPTIC CYCLE 7 Bile Acid corry Substonce From Gut & releoges
" blood & recbsorbed

BABA finterupts enterphepokic wycle & Bn excreted
Liver Synm g8 Bn ch | sy | > | ch | sterol

1

boc in children § pregnany LSare drugs]
" cholestyromine € colestipol not easily polatable
(Cholesevalorn can be tokun ovolly)

NipgciN [ vitAmIN 83]
- Has MAXIMUM HDL-CHOLESTEROL INCREASING potentr'a{

- Only drug that DECREASES LIPOPROTEIN A
- Least expensive
- Compliance limiting adverse effects are flushing and itching (due to
release of PGD.)
- This can be prevented by aspirin or Laropiprant.
PGD2

7N

Aspirin LARO PI PR ANT
! v N
R

Given ORALly  PRostaglandins ~ ANTagonist

o Specifically indicated for niacin induced flushing
/ itching

o Because it will block the action of PGD2» %
PreplLadder |




~  Other side effects of niacin

o Hyperuricemia
o Hepatotoxicity

o Insulin resistance

NEW DRUGS

1. PCSK — 9 (PRE-PROTEIN CONVERTING SUBTILISIN KEXIN — TYPE 9)
INHIBITORS

- PCSK-49 binds to LDL— receptors and take it to lysosomes that result in
breakdown of LDL receptors.

- Thus PCSK 4 inhibitors prevent breakdown of LDL receptors. When more
LDL receptors are present, they can take up wore LDL-cholesterol from

blood.
- So, we can use these drugs as hypolipidemic drugs.

Inhibition of PCSK — 9 formation Monoclonal antibody against PCSK-49
INCLISIRAN ALIROCUMAB
-Small molecule inhibitor of RNA EVULOCOMAB

2. MTP (MICROSOMAL TRIGLYCERIDE TRANSPORT PROTEIN) INHIBITORS
- Triglycerides are packed in VLDL by MTP

- Drug inhibiting MTP is LOMITAPIDE

3. MIPOMERSEN

e Antisense oligonucleotide against Apo Bioo

e Decrease all Apo Bioo containing lipids
4. CETP (CHOLESTEROL ESTER TRIGLYCERIDE TRANSPORT PROTEIN)
INHIBITORS

- Normally LDL cholesterol deposit in the tissues

- HDL will take up the cholesterol and bring back into the liver (reverse
cholesterol transport).

- VLDL and LDL try to exchange cholesterol ester of HDL with triglyceride
present in that

- This exchange is done by CETP

- Thus CETP inhibitors will increase HDL -cholesterol

- Drugs inhibiting CETP — ANACETRAPIB

67

B preoladder |




PULMONARY HYPERTENSION

cce [ co*' cHANNEL BLOCKER J
1y vASQDILATOR TESTING
2 If positive , Doc — cCB
= 1P Nequkive, DOC —2  ENPOTHELIN ANTAGONIST

BOSENTAN
PMBRISENTAN
MACITENTRAN

PDEL [ PHOSPHODLESTERASE INHLBITORS ] —> SILDENAFIL

P&T, ILOPROST

P& E, TREPROSTINIL

7 most efrekive drugs for  pulmonary HIN
-  corvyt be qiven orally

68

SELEXIPAG GELE —  Seleckive

2  Prostaogclin ogonist o =

7 can be given orally P = Ly
RG s Agonist

non imectoble [oral]

RIOCT GUAT

2  Seimuloal. Guanylate wyclagce 7 1T cqgmP 7 vasodilakion

—ypOo. ren o —  -ero

CORONARY STEAL PHENOMENON

— Caused by Drugs which dilate small vessels only

adequate blood
— Coronary steal phenomenon s also known as reverse Robinhood

phenomenon

— Shown by
H — HYDRALAZINE
[ —> ISOFLURANE
D - DIPYRIDAMOLE
E — ENFLURANE

the blood flow to the ischemic area as compared to non-ischemic area

d/t which blood supply to ischemic area is taken towards area receiving

Beta blockers are found to cause Robinhood phenomenon as these increase

B preoladder |
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SHOCK MANAGEMENT

=+ Shock =2 | TisSue perfosion

—  coLD EXTREMITLES WARM EXTREMLTLES
Cardingenic Shotk Vagodilakory | digkribukive shock
Hypovolumnic Shock

™ DISTRIBOTIVE SHOCK
1 Septic shoctkK
< Pma.phqlo.cl:'ic Shotk
3. Newrogenic shock
A. Hypoadrenal Shoch

—  TREPRTMENT
. CcABR
2. PLULD REPLACEMENT

2 cvP should be maintained blw 8-12 MM OF Hg
7 NS ov RL preferred
7  blood given iF required

3. YVASOPREGSORS

=  Ceptic Shock
1 NA [pocl
2. PHENYL EPHRINE L in case of 1 risk OF arrhytimias]
3. NB + VASOPRESSIN oalso vSed

- cordiDgenic shock 7 poc + NA > DA
—  Anaphylactic  Shock

—  DOC —+ 1m ADRENALINE 7 6C ADRENALINE

= 121000 2 1q% looom L img |mi|]

- bose — Bm| OF 12 100D Cconcentrak®

7 1210,000 v Adrenaline given in non responsive cases

4. SPECLFIC TREATMENT
1 Septic Shock 2  Broad Spedovun Antibiotics
a M d ol ch > &L  'ds

E PreplLadder |




DTURETICS

—¥

Cause Llogg of NA' § H,p in uvrine
PALARETIC 7 causSe |logc of H,0 onls.d

CLASSIFICHTION bosed On Site OF ACEION

-

OSMODTIC DIURETICS

=2  fincludeg MANNITOL
-  PROPERTLES

=  Should be freely Filtuoble

-  Shovuld Not be reaobsoveed
7  ghould not reack thumically
7+  ghould exert osmotic effeck

USES:

- Glaucoma
- Cerebral edema

- Incipient renal failure
CONTRA-INDICATIONS:

- Cevrebral hemorvrhage
- Acute renal failure

- Pulmonary edema

2. CARBONLC ANHYDRRASE INHLBLTORS

=  Actg on Proximal tubule
7 InhibitS carbonic anhydrose
—  cowses loss OF Nq"' & Hcoa" N Urine
! N0 +HO — DIURESIS
.y Heos —  ORINARY ALKALDSIS
METARROLIC ACIDOSIS
7  have Self limiting ackion
=  Uncludes
PACETA Z0LAMLDE
BRIN ZOLAMLDE } qiven og eye drops
PORZOLAMIDE
~  BCETA20LAMIDE
7 con be qiven Ovally [ Injectoble Form
INDICATIONS:

Glaucoma (Angle closure glaucoma)
Alkalinization of urine
Mountain Sickness [ DOC]

Epilepsy

n-\!:’O\ o O O
M O —
120wy
1.0':"“\\0 000 "0
¥\
eT CEL LUMEN
HONRINON
= 4 Hcog +Ht yuT + ch;
TCﬁ\ J, CA
H,C05 H,C03
T CA ! ca
-+ —
(o) H:P < Lo.’l + B8 ;9
E PreplLadder |
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COLLECTLMG
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Loof oF
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ADVERSE EFFECTS:
e Metabolic Acidosis

e Hypokalaemia [Max. Hypokalaemia among diuretics]

e Paraesthesia
e Renal Stones

CONTRA-INDICATION:
e Liver disease

3 LOOP DIURETICS

7  ocks on Qscending Mmb of lobp of Henle

> fnohibfes Natk? acl™ sympowter

=7  includes
FURDSEMIDE
TORSEMIDE
BUMETANIDE

7 High ceiling divretics

USES OF LOOP DIURETICS
— Edema (CHF etc.)

— Hypertensive emergency

— Bromide and lodide poisoning

— Hypercalcemia
4 THIRZLDES
Z  qcks on digkol tubule
7 inhibits  NatclT symporter

*  includeg

METHLAZILDE
POLY THLAZLDE
CHLORTHIA2IDE
INDAPRAMIDE ™iaxfcde like
%1PAMIDE Divrek(cs

y Nat N Glucose

I KT T uric Acid

3 Mg *  Lipids

$ HT

Loop looses co*t = ¢ co
uSed in Hyper calcemio

< Divretic preferred in Recurrent Reno) Stones ©

® thioaldes
B Loop Dpivrektics

Even though Thiozides 4 S.ca?, leas o' reaches Kidney
reache s Kicney

¢ Lloop dlurekicS, more cozt

[ High efficacy Divrekics ]
- Qao-257 ofF Not ig reabsorbed from ascendinq Limmb Of LH

71

Loop biurekics

~Nat
Kt
2"

M A

ASCENDING LIMB
OF LH

DISTAL TOBULE

ThiazideS
A CQ':.'I'
vsed in OsteOpPOVOSIS

woP p. (I co™)

C u_'::\ —

=

E PreplLadder |
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USES OF THIAZIDES 72
— Hypertension (DOC)

— Edema

— Recurrent renal calcium stones
— Bromide and lodide poisoning
— Osteoporosis

— Diabetes insipidus

DIPBETES INSIPIDOLS
—  BDH retoinS only woaker

TYPES ETLOLOGY TRERTMENT
CENTRAL ©OI 4 BDH DESMDPRESSIN [LDoC]
NEPHROGENIC DI Renal Comrse THIRZ1IDES

7  THIPLIDES - ™OB in DI
-~ DL - 2 ourine [~ 100L - aooL ]
- 1 plasma O0Smplarity
compensarory methaniSms
1. TPDH
3. Thirst cenmtre stimulokion

=  ThioaideS couse excret® of concentrored Urine

J oSmolarity

l
J Thirst
L
4 urine Formokion
5. KT SPARING DIURETLCS &)
7 oS on collecking duck —— /._@_ -
O S A
1. ALDDSTERDNE ®) # a. epithelial Na' channe! ® 7R
SPIRONDLACTONE AMILDRIDE \
EPLERDNONE TRIAMTERENE _69" HY

COLLECTING DUCT LWMEN
=  These drugs cowse

Y Naf§H,0  —* Divresis
™ Kkt HyperKalemia
r» KT Metabolic Acidosis

¥

— Potassiom Spoxring DIVRETICS

~  AMILORLDE

— SPIRONOLACIONE =  cause gynNoeconmastio

2  TRIAMTERENE

— CtPLERONONE 7 do not coue gynaecompstia

m = v 2

=  ALL DIURETICS WORK FROM LUMINAL SLDIE EXCEPT ALDOSTERDNE ANTASONISTS
ALDOSTERDNE ANTASONISTS INORK FROM BASDIRTERAL SIDE




USES:

73

Conn’s syndrome (DOC are aldosterone antagonists)
Edema in Cirrhosis (DOC are aldosterone antagonists)
Prevent hypokalemia cause by other diuretic

CHF

Resistant hypertension (DOC are aldosterone antagonists)

B preoladder |




RESPIRATORY SYSTEM 74

cougH

DRY COUGH PRODUCTIVE COUGH
Rx by ANTITUSSIVES Rx by MUCOKINETICS
CODEINE e Expectorants
PHOLCODEINE e Mucolytics
DEXTROMETHORPHAN
NOSCAPINE

Mucokinetics (Aid in removal of secretions from lungs)
Expectorants (Increase secretions) Mucolytics (Lyse mucus)
- Guafenesin - Ambroxol
- Potassium iodide - Bromhexine

- Acetylcysteine

- Dornase alfa

BRONCHTIAL PSTHMA

46t EXPOSURE FORTHER ErPDRIRE

1. PRONCHODILATORS a3 ®
Sensiticed
. SYMPATHOMIMETLCS t
mMagk call @

B, PGONLSTS l
( sALBUTARMOL || Showt Acking e ’
gven by o TEROUTALINE J — used in awke atacks il e
inhalakion SALMETERDOL Long ackirg
L FORMETEROL — LSed fFor prophylaxis
> SALmeTEROL > Slow acting = only used for Prophylaxie
FORMETEROL T  Fast acking = Ccon also be vged For Acute AHOCKS

— SIE of P, PGONISTS

T - Tachycardia
T — Tremors (Most common side effect)
T — Tolerance (Mainly with long acting beta 2 agonists)
T — T wave changes (Because of hypokalaemia)
These drugs also cause hyperglycaemia
b. PARASYMPATHOLYTLCS
M~ BLOCKERS

LPRATROPLOM
TLOTROPLOM

> gqiven by Inhalakional route
7 Dpoc for ocvte oflack in pokients on R blotker theropy E
PreplLadder




C.

PDEI [ PHOSPHODLESTERPASE INHIBIIORS]

- Include Theophylline and aminophylline

- Given orally or by intravenous route (not available by inhalational route)

Mechanism

— Inhibits PDE (thereby * cAMP)
— Adenosine A: receptor antagonist

— Can restore the activity of histone deacetylase (anti-inflammatory action)

Adverse effects

Due to PDE inhibition

Due to adenosine A1 antagonism

GlIT: Nausea, Vomiting, Diarhhea Diuresis
Headache Seizures
Arrhythmias Arrhythmias

Special points
— Theophylline follows zero order kinetics
— Theophylline is metabolized by microsomal enzymes, so prone to drug
interactions
o Enzyme inducers (like smoking) decrease the effect, therefore
smokers require higher doses
o Enzyme inhibitors (like ciprofloxacin and erythromycin) can result

in toxicity (seizures, arvihythmias etc.)

PHOSPHOLTIPLIDS
sTERDIDS @ —- Phospho lipase A
PRACHIDONIC ACLD

ol

COX | 16X @ ZILEUTOR
AR o= %
PROSTRGLANDIN LEOKOTRILENES
LT RECEPLTORE ZAFIRLUKAST

MONTELOKRAST

Ll &

BRONCHO CONSTRICTION
STEROLRS
#? Doc For prophylaxig
7 aleo vsed in ol anadk along T bronchodilators
— Inhalational corticosteroids:
- Beclomethasone - Triamcinolone
- Budesonide -  Mowmetasone
- Fluticasone - Ciclesonide

- Flunisolide

75
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— Only 5% of inhalational corticosteroid reaches the bronchus, 95% sticks on

epithelium of respiratory pathway leading to immunosuppression.
- MC side effect is oropharyngeal candidiasis
- Topical Nystatin is used to treat candidiasis

- Gargling after every dose will prevent this adverse effect

— Ciclesonide is a prodrug which is activated only in bronchus, therefore, it

doesn’t cause candidiasis.

3. MPBST CceELL STPRILLLZERS
-~  tnclude

SODILM C ROMOGLYCAHTE
NEDOCROMIL

= only used for prophylaxis

4. OMALIZ2UMAR
7 monodonal antibody oqainst IgE
— only vsed for ProphylaxIs
2 given Subcukoneously

CGASTROINTESTINAL TRACT

PEPTLC ULCER DISERSE
Z  dlt fmbolance between Aggressive g proteckive fockorg

Pgqressive fadore > Hcl 4 H. pylowi Mocus | Hel
Proteckive FOUOIS = mucuS § HEDS RCO3™ JH-pylon
TREATMENT
1. 4 PCID
Hcl

7 produced by Posiekal cell of Stomach
7 proTON PUMP [HTKY PUMP]
2  helps in Secret™ of Acid
—F  gtimulaked by
Bch L[m,]
Hictarnine [HaJ /

qastrin L[ cck]
( L Hr's*c"“'" ,
=  inhibited bL‘ PG,EQ




J ACLD 77

M, BLOCLKERS H, BLOCKERS PGE, PP1
PLRENZEPINE CLMETLDLNE | MmIcoPROSTOL OMEPRA2LOLE
TELENZE PINE RANLTIDINE ESOMEPRA20LE
FAMDTIDINE PANTO PRA2OLE
LOXBTLDINE LANSO PRRA20OLE
RABEPRA2ZOLE

7  most Specific druq for NSALD induced Peptic olcer > Misoprostol
- DOC for NSAID induced peptic ulcer = PPL

PPls [ PROTON PUMP INHIBITORS ]

- 1IrreverSible TnhibiEors

>  Example DF HIT AND RUN DRUGS

7 exerts systumic effect [ not work locadly ]

—  normaldly acic lobile
T qiven T atd Yvesistant waking > Enteric coaking

= pocC For PULD dit 0Ny renson
DOC For GERD
ooc fFor ollinqer Ellison syndrome

7  S|lE [ chronic vse]]
— 4 a*  (osteoporosic)
— 1 vit B |5 [Megaloblastic anawumial
— T Infecktions

Carcinoid Syndrome [not noted 1N hurmonsl

ad BNTRCLDS

=  fostest pain relievers OF PUD 3\ PAIN
2  indudes wo

A CoHl, —  cowmse constipab”

MgEOH]:L — couse Diourhoea

3. ULCER PROTECTIVECG
=  SUCRPLFATE
COLLDIDAL BICMUTH SUB CITRATE

7  SucralfFal. oS by Po\gmer{:l-a.t“, requires acidic pH L<4l]
— should mot combined T antadds

CRS can Couge BISMUTH POTSONING
~ Bohe — oSteodystrophy
T Brodn T  Ercephalopaihy

E PreplLadder |



4. H.PYLORI DRLGS
=+ PMOXYCILLLLN
METRONLDAZOLE
CLARLTHROMYCIN

7 TRIPLE DRUG THERAPY
& -

CLARITHROMYCIN

78

7 PPL + QO AMA
PrefFerred

A 7 SMOXNCILLIN

P 7 PPI

PNTL EMETLC DRULUGS
1. ANTL CHOLINERG1C DRLGS
L. HI BLOCKERS
3. BHT4 BLOCKERS
ONDRANSETRON
GRANIS ETRON
TROPIS €TRON

PALONOS ETRON Lmost potent] h

4. NEUROKININ PANTAGONISTS
APRE PITANT
NETOPITHNT
ROLA PITANT

—2  HYOSCINE

=  poxYLAMINE Lopoc for morning Stcknesc]
poc for

chemofherapy indueed vomiting

Rodio Reropy induced vomiting

PoSt Op- ~vomiting

[ SUBSTANCE P PANTPRGONILSTS ]
DOC fFor
Deloyed vomiting by CISPLATIN

) DQ ANTRAGONLSTS
METOCLOPRAMIDE DOMPERLDONE
cCrosS BRRB DO NOt UDSS BBRB

cony cause dystonia

DO N0t Ccouse d.qstonia
ooc for Levodopa induced vomiting

NO Omer adkion

PNTL DIARRHEAL DRUGS
1. ORS
=  contains
Na cl
KRcl

} Replenishes eledrolytes

Tri Sodivm cCitval = prevent acidosis
&locose —+ ko aid Na' abksorption

2. BNTL MICROBRIPLE fFfOR INFECTIONS
METRONLDAZOLE Ffor ameobic infeckD }
CIPROELOARCIN For bockerial infFeck™

combined vsoge is

ok |
L s B2 preoLadder |




3. NON INFECTIVE DIPRRHEA 79

—  LOPERPMLDE :Ir ), TIntestinal motilil:tj
DLPHENOXYLATE

4 SECRETORY DIARRHER
=  OCTREDTIDE 7 Somakostokin analogue

5 RACECADOTRIL

< ENKEPHALINS > dokt®
K Enkiphalinase Degra

endogenous
[ opioid

= enkephalinase inhibitor

INFLAMMATORY RBOWEL DISEASE
ULCERPTIVE COLITLS

1. 5 BSA DERIVATIVES - DoC
1. SULFPSALPZINE 2 5 PSH - SULFAPYRIDINE
2. OLSALAZINE — B5PSA — 5BSP

3. MESALAMINE
a. STEROLDS = IF not responding T 5 ASA clerivakiveg

CROHN?S DISEASE

1 STEROLDS -  DOC

2. TNF of BLOCKERS = 1IF not responding T Sterofds
PDALI MUMABR
CERTOLL ZUMADB
ETANERCEPT
INFLIXINADR
CETROLIZUMAR

LAXATIVE PURGATIVES
—  Laxakive =  causes Semi Solid Stools

Purgakive —F couges wakery Stoolg

—~  USES
1. Functional constiparion [not for obstruckive constipakion]
= constiparion prefermobly By by High fibre diel € requlor €xerctise
2. TO PREVENT STRAINING
7  Hernia
7 Piles
®  Pnal fissure
3. X — RAYS of KUR

A. Blong T ANTI HELMINTHIC DRUGs [ NICLOSAMIDE] EPrepLadder
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includes
1. Bulk FormMING (shoold be given T plenty of waker]
= DIETARY FIBRE
PSY LLLUM™
METHYL CELLULOSE

Ul in megqc.olon

2. OSMDTIC PURGATIVES
> SALINE PURGATLVES
— Mgso, , Mg (OH),
7 ¢l in ¢hyonlc renal failure

= LACTULDSE
2  POLY ETHNLENE &LYCOL

3. STooL SOFTNERS
2  suwrfaw tengion of fFloids in 1T
- DOCULSSPATE - Di octyl sodiom sulfosucinake

4 STIMULANT PURGHATIVES
= ORGANLC —> BLSACODYL
No PICOSULPHATE
= Sl — colonic akony Lon Jongterm vsage

—  BNTHRPRUINONES — SENNA
CASCARA
> gE - Melornosis colj

= cASTOR OIL

= Stimulont pumgakives are <1 in Obshtrucktive Constipakion

5 NEIW DROUGS

1. Chloride channel activators — act by releasing chloride ions (Cl7) in lumen
of intestine. To maintain the electroneutrality, Sodium (Na*) is also

released in the lumen which carries water with it. This makes the stool

soft to treat the constipation.

— Two mechanisms of Chloride channel activators,

e Direct Cl channel 2 activator

— Lubipristone

B preoladder |



— Drugs of Guanylyl Cyclase activators:

— Common side effect of both divect chlorine channel 2 activator

and Guanylyl cyclase activator is DEHYDRATION.

— So, these drugs are indicated only after 18 years of age and

avoided in children.

2. NHE3 inhibitor:

NHE -3

— Tenapanor (Sodium hydrogen exchange antagonist) is the drug
that inhibits the exchange of sodium and hydrogen. It is administered via Oral

route and prevents the reabsorption of sodium in GIT. Water follows sodium

which makes the stool soft.

— Tenapanor increases the tight junctions in intestine and by

that mechanism it inhibits the phosphate reasbsorption also.

3. Peripheral Opioid antagonists:
e Alvimopan

e Methylnaltrexone

e Naloxegol

e Naldemedine

These are indicated for opioid induced constipation.

81
Guanylyl Cyclase activator

V
rCaMpP

V)
CFTR (s activated

!
Opens Cl- channels

Plecanatide

Linaclotide

Na*

H+
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ANTERIOR PITUITARY

PITUITRRY GQLAND HORMONES

HYPOTHRALAMUS CONTROL

Growm Hormone [GH] <

Thyroid Stimul aking Hormone [TsH] ¢
Adreno CorticoTropic Hormone [ACTH] ¢

Gonadotroping ¢

GHRH [ GH Releasing Hormone ]
gH1H [GH Inhibiting Hormone ]

TRH [Thyrotropin Releasing Hormone)
CRH [ corticotropin Releaging Hormond
GnRH [Gn Releating Hormone ]
Prolatkin < PIH [ Prolackin Inhibiting Hormone

— All hormones of anterior pituitary are under the control of hypothalamus so

hypothalamus will increase or decrease the level of anterior pituitary hormones

— If there is loss of connection/ lesion between pituitary and hypothalamus

— the level of all the anterior pituitary hormones will decrease and only

prolactin level will increase

— Growth hormone and prolactin are under inhibitory control (GHIH and

PIH respectively)

— Prolactin is under only inhibitory control because there is no releasing

hormone for prolactin

GROWTH HORMONE INHLIBITING HORMONES [GHIH] / SomATOSTATIN

ORGAN RCTION USES
® PLTUTLTRRY . - J GgH - Hcromecaahi
® PANCRERS

o cells [ Glucagon ] - 7T Blood Sugar

R cellg [ Lnsolin ] - J glood Sugoy

§ celig [Somakostarin]| = 4 glucagon -  1Isletcell tumors

4  Insulin

® QLT - 1 Sewuekionsg -  gewrebory diarrhoeo
® BLOOD VESSELS - VasownsErickion | = Oesophugea.l vorices

=  SOMA ko Stakin

S
O

M
Py

_)
ﬁ

ﬁ
ﬁ

Secrel:orq diorroheo
Oesophaqeal varices
Malignhonay [ 1slet cell tumors ]
A cromeqo by

>  gomokostoktin > Short acking
- Lonq cxd:inq Somakostakin derivakive

OCTREOTLDE

—~  ANY PHYSIOLOGICAL SUBSTANCE ENDING T ° IN° 1S PEPTIDE

—

-

They Will be degradad when given by oral voul

OCTREOTIDE

= given bn‘ SC oulL

82
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GONADOTROPIN RELEASING HORMONE [ GaRHI 83

POLSATLLE FASHION CONTINUODSE FASHION

* Gonadotropins 4 Gonodotropins
T Estrogen, T Progesiuone | Estrogen, | Progestuone
T Testoskterone J TestosteroOne

INDICATIONS Of &nRH
In Pulsakile manner
@ Hypogonadotropic hypogonadigm
@ Delayjed Puberty
@ frovulatory infertility
In Cconfinvouvs fFashion

@® concerg
2  ProStakte cancer =7 BRreost conhcer
@ endomekriosig

@ Precocious pubertey
GnRH PAGONLSTS
® LEUPROLLDE
@ NAFARELIN
@ GOSERELIN
@ BUSLRELIN
®
-

HISTARELIN
FLAREUP RERACTLON

7 When thege drugs given {n ContinuouS menner, initicd -3 dayye
there ig ogQrevokion of digeoase
GnRH BNTAGONTLSTS
® CETRD RELIX @ PABP RELIX
@ GANIRELIX @® bDeGPRELDX

™ NO Flore vp reackion
—  but they do not “Tse Sex hormobnes

ELAGOLIX
— Recently approved GnRH antagonist

— Can be used ovally (No other GnRH agonist or antagonist is effective orally)
— Approved for pain due to Endometriosis
PROLACTIN INHIBITING HORMONE[ p1] = DbDOPRmINE [DAJ

~ DA ock® fhvough D, Receptors
— Drugs gtimuloking Dy Receptors acdk like PIH
—> D, RECEPTOR AGONISTS

= BROMOCRIPTINE

~ cABERGOLINE [ long acking]
= 1INDICATIONS

® HYPER PROLACTINE™LA
= CABERGOLINE = DOC, can be given owilly

% PreplLadder |



@ PARKINSONTISM 84
@ AcROMEGALY
= CABERGOLINE is the prefFerred drug
=  @GH
7 can be given Ornlly

PEG VISOMANT [GH RECEPTOR. ANTAGONIST)

7  PEGVI SOM ANT —> Somokotropin Antogonist

— PEG VI SOMANT = cauges Visuval Field defeck

~  PEG VISOMANT —  PolyEfyleneGlycol > long adring

@ TYPE 2 DM
27  BROMOCRIPTINE = J Insulin resistance

(5) SUPPRESSION OF LACTATION

- Prolactin is a milk secreting hormone. Decreasing the level of prolactin
can stop lactation.
- Dopamine acts as Prolactin inhibiting hormone. So, D2 receptor agonists

are used for suppression of lactation.

USES OF DOPAMINE AGONISTS

Dopamine - Diabetes mellitus

Agonists - Acromegaly (DOC- Cabergoline: as it is oral and long acting)
Suppress - Suppression of lactation

Plasma - Parkinsonism

Prolactin - Hyperprolactinemia

POSTERIOR PITUITARY

Secretes 2 main hormones
1. Oxytocin

2. Vasopressin (Antidiuretic hormone)
OXYTOCIN
Main function: To stimulate the uterine contractions.

- DOC for augmentation of labor

- DOC for treatment and prophylaxis of postpartum hemorrhage.
Other function- Ejection of Milk

- DOC for Breast engorgement.
VASOPRESSIN (ANTIDIURETIC HORMONE)

Main functions- Vasoconstriction and Water retention % PrepLadder




Act on V1 receptor and V2 receptor

- V1 receptors are present in blood vessels and cause vasoconstriction
- V2 receptors are present in kidney and cause decrease in urine.

- V2 receptors are also present in endothelium of blood vessels where VWF

and Factor VI are released.
VASOPRESSIN RECEPTOR AGONISTS
V1 agonist: Terlipressin: DOC for Esophageal Varices
V2 agonist: Desmopressin:

- DOC for neurogenic (central) diabetes insipidus (given by nasal route)
- DOC for nocturnal enuresis

- Can be used for von Willebrand disease and hemophilia
Diabetes insipidus

— [t is of two types
— Central Diabetes insipidus/ Neurogenic Diabetes insipidus- due to
deficiency of ADH

— Nephrogenic Diabetes Insipidus- due to ADH being secreted normally in

Pituitary but not able to work on kidney.

— DOC for Central / Neurogenic Diabetes Insipidus- Desmopressin by nasal
route (Selective V2 receptor Agonist)

— DOC for Nephrogenic Diabetes insipidus- Thiazides.

VASOPRESSIN RECEPTOR ANTAGONISTS
Vaptans- Vasopressin Antagonists
Conivaptan — given via Intravenous route
Tolvaptan — given via Oral route

Uses of vaptans:

- Congestive heart failure (due to property of diuresis and Vasodilation).
- SIADH

- Recently Tolvaptan is approved for treatment of Autosomal dominant

Adult polycystic kidney disease.

B preoladder |
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SIADH (SYNDROME OF INAPPROPRIATE ADH SECRETION) 86

Excessive ADH causes increased water retention leading to Dilutional

Hyponatremia.

Stepwise management in cases of SIADH

1. Fluid restriction
2. 3% Nacl

3. If symptoms persist, then drugs are given - DOC- Vaptans

(Conivaptan / Tolvaptan)

4. Demeclocycline (inhibits the release of ADH from posterior pituitary)

can also be used.

THYROID
= SECRETES
T3
Tq
CALCTITONLIN
'3 Ty
= ghort acking >  longer atking
—7  more ockive = less ackive
Ed = L -THYROXINE

LIOTHYRONINE
only indicakc®® —

Myxedema Como

[Emu—gmui ]

— poc For hypomyroidism
~  Doc For myxedemo coma

PHYSLOLOGY OF THYROLD HORMONE PRODUCTION

B preoladder |




@ Todice (171 entrg into thyroid Follicle by Nat 17 Symporter 87
@ from Follicles lodide enters into colloid
© 1In colDID

l oxidakionD

l orgonifjcat t tyrosine

MTLT

DIT
l coupling

T3

T4

= all he 3 reactiong catolysed by Thyroid Peroxidage
= Ta,Ts stored in colloid

TSH Stimulates Myroid
Ty, T, released intp circvlakion

® ©®

Hormone reaches peripheral tigsves |organs [ Livex]
7 In the blood, Ty ig otive bul [esS in quantity
Ty 18 ocbundant buX not much adtive

@ Peripheral conversion takes place in peripheral tigsves|organs [ Liver]

+
Ta mMetoboliged T3

— Subscript 3, 4 in Ts & T4 represents - Number of lodine atoms.
Ts 2 3,5,3" — Tri-lodothyronine
T+ 2 3,5,3,5" - Tetra-lodothyronine
— These are the positions where lodine (s attached on the chemical structure
— When iodine attaches to atoms without prime, it 1 thyroid hormone activity
— When lodine attaches to atoms with prime, it | thyroid hormone activity
- In Tz -2 atoms are without prime & 1 atom is with prime — Ts is quite
active
- In T4 = 2 atoms 1t & 2 atoms | activity — T4 is less active
- Reverse T —» 3,3°,5°, - Tri-lodothyronine — Totally inactive

- When we want to convert T+ to Ts (Peripheral conversion)

T4 (3,5, 3,5 - Tetra-lodothyronine)

5’ — De-lodinase — help in peripheral conversion of T+ > T
Tz (3,5,3’ - Tri lodothyronine)

PreplLadder |




HYPERTHYROIDISM — DRUGS
@ NIS INHIB1TORS
@ THYROID PEROXEDASE INHLBITORS
@ SECRETION INHIRITORS
@ PERIPHERAL CONVERSION INHLBITORS
® THYROID DESTROYING DRUGS

N1S INHIRITORS
@ PERCHLORATE
@ PERTECHTENATE
® THIOCYANATE

= not vked clinically L Toxicl
B CobbogQe 2 O rich sowce of Thiocyanate =  GOITROGEN

THYROLD PERODXLDRASE INHIBITORS

@ cArRBIMAZOLE (inackive] @ ProPYLTHID ORpcTL [PTU]

]

@ meTHIMA20LE (ackive )

=  more potent | = less potent
7  more plasma ki, 7 less plasma ti,
™  crostec placnka easily " less crossing of Placenta
7  DoC in 18t trimester pregnanwy
7  no ackion on peripheral convers” 7  deueageS Peripheral conversion

~  Slow atking drugs
2 on @ peson , stored Ty,T, Surfice For |- wiKS
on bhyperfyrofdicm , they SuFFice For 3-4 WkKR
Dote increonk. OF fhete drugse Should be done oFter A WKS.

SECRETION INHILBLTORS
@ Nor

@ K1

@ LugolL's TODLNE

— Fastest acting anti-thyroid drugs
— Given preoperatively to:

- Make the gland small, firm and less vascular reducing the blood loss

during surgery.
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@ crirHERPL CONVERSION INH1BITORS

@ PROPRANOLOL
@ PpTU

@ PREDNISOLONE

THYROID DESTRDYING brRU§S [ L'3!']
= @ Ugecd becowse
@ Na1” Symporter ig gpeufic For lodine intoke
—  rectrictkg 13l £O0 thyroid gland
@ 1'3! stored in colloid, emission of rodioackive rays conFined
@ TRl emitz p rays , howe lese penetroking Power
—  d1l n pregnanuy
7 Con be given orolly

—  Radioackive druge coumge 1rreversible hy pofRyroidism , frequireg lti.\onci
thyroid hormone thearapy 7 €T in < 35 4rz oaged pokients

89

= All Ohe ontilyroid drugs couse Reversible hypoThyroidigm , discontinuok®

of drug SuFFice

- 113! t']2 - 8 dcu.‘s

DRUGS USED FOR CONTROLLING SYMPTOMS
— Mostly symptoms are sympathetic (like tachycardia, palpitations, tremor,
hypertension etc).

So, B — blockers can be used

- Most imp B # — Propranolol

[along with treating the symptoms, it also | peripheral

conversion of T+ > Ts)
— It is the life-saving drug in Thyroid storm

THYROID STORM:
- D.O.C. for thyroid storm — propranolol
- Antithyroid DOC: Propylthiouracil

TREATMENT OF HYPERTHYROIDISM IN PREGNANCY:

Trimester DOC for Hyperthyroidism
First Trimester Propylthiouracil
Second Trimester Carbimazole/Methimazole
Third Trimester Carbimazole/Methimazole
Trimester not mentioned Prophylthiouracil




PANCREAS %0

SECRETES ACTLON USE S
d cells §lucogon * BRlood Sugor hgpoqlgcuhia
p Cells Imsvulin 1 Blood Su

Amyhin
§ cellS SomakoSkokLin

GLUCAGON
oses
1. HYPOGLYCLMIA
2> MOB -  ockg by GQGLYCOGENOLYSIS

Not  vSefFul In hgpoqlqcm\ia coused btd
e StarvoLijon

* Alcohol induced hypoglycemia

2. P BWCKER POLSo~NING [poc)

- In B — blocker poisoning, these receptors are not working, resulting in
depression of heart - Bradycardia and | in contractility

- As B receptors are not working, we should t cAMP by other methods like
» On heart, there are glucagon receptors

Glucagon
| stimulates
Glucagon receptors on heart (GPCR)
J
TeAMP

J
Heart (s stimulated

- Glucagon is antidote for B—blocker poisoning.
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INSULIN
INDICATIONS
. TYPEL DM [1opm] — Al pokientg require insvulin
2. TYPEQ Dm [nNIDDmM] 7  oncontrolled pokientg
3. GESTATLONAL bm 7  boc

A. DIABETIC KETOACLOOSIEC ~7  DOC
5. TLDE STRESS
€. RCUTE HYPERKALEMLA = non diabekic vge

ROUTES OF ADMINISTRATION:
— Sub - cutaneous route:
- MC route
- All insulin preparations can be given by subcutaneous route.
- Site of administration
o Entire abdomen except area around umbilicus (thickness of skin is
not uniform) so insulin absorption is affected
o Anterior thigh
o Lateral thigh
o Arm
— Intravenous route:
- Only regular insulin can be given
- So, insulin of choice in diabetic ketoacidosis — Regular insulin.
— Inhalational route:
— Exubera — withdrawn from the market bcoz of pulmonary complications.
> Afreeza — Short acting insulin — so, should be given before every meal

— It is not a stand -alone insulin (given with injectable insulin).
PREPARATILONS

RAPLD ACTLNG — LISPRO
ASPART
GLULLSINE

' SHORT ACTING — REGULAR

SEML - LENTE

INTERMEDLATE ACTENG =  NPH
LENTE

LONG ACTING ™  ULTRA - LENTE

ULTRA- LONG ACTING 7  GQLARGLINE

— Other long acting insulins include

- Insulin detemir
- Insulin Degludec — longest acting

— These are also known as peak less insulin [bcoz they are slowly released &
never attain peak in the plasma]

— Long acting insulins have low risk of causing hypoglycemia.

~ Al insulin preparationg are ok =  Neotral PH
Glarqine g o acidic Py (<47 [ No ingulin Should be mixed T it]
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HYPOGLYCEMLA
—  mMmC & MOSE dongeroug
7 hdvise to poakientg Ffor prevent®
1, donot gskip mealg
a. Keep @Glucose

ORAL ANTI DIRBRETICS

Acts by T Insulin actg by Ofher mMedhanisms

7  SIE 7 bhypoglycemio = o hypoglycemia

=  >307, Funcktional R cellg 7 DO Sudh requirement
Shouvuld be present

DRUGS ACTS BY T INSULIN

SULFONYLORERS | MEGLITLNLDES
1St GENERATION NATE GQLINLDE
CHLORPROPAMIDE REPA QLINLDE
TOLBUTAMIDE
" GENERATION
GQLIPLZLDE
QLICLAZIDE
GLIBENCLANMIDE

.’ omer than Insulin, drugs ending T “I1pE’ con couse — hypoqlycemia

How beta cell secrete insulin:

1. Increase blood glucose

2. Opening of GLUT and entry of glucose in beta cells

3. Glucose under anaerobic metabolism forms ATP

4. ATP blocks Kate (ATP sensitive K+ channel

5. Increase K+ inside cell leads to slight depolarization

6. Slight depolarization leads to opening of calcium channel.

7. Influx of calcium leads to depolarization and release of insulin.

% PreplLadder |




vEEw

+ glucose

SULFONYLUOREAS

7 comse lhypoglycemia
= coumse weight qoin
<+ CHLOPROPAMLDE Si&

— Joundice

— DiSulfiram like readkion

— * ADH [retoins H,0] —7 Dilukional byponakremia
= also indicaked for Diobekes Insipidus

MEGLITINLDES
?  ghort atking [~ hr]
—  indicaked in Postprondial hyperglycemia

DRUGS ACT BY OTHER MECHANISMS
1. METFORMIN
PHENFfORMIN
— These drugs act by activating an enzyme AMP kinase
| Phosphorylates
Rate limiting enzymes of many metabolic pathways
| resulting in
Some pathways — Activated
\ Blood sugar <:=n{
Some pathways - Inactivated
AMP kinase effects:
- Gluconeogenesis (-)
- Glycogenolysis (-)
- Glycogenesis (+)
- Glycolysis (+)
— These drugs do not release insulin — so do not cause hypoglycemia
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2  S|E
1. Meqaloblagkic Ancumia 7  m™Ore ajw Mekformin
2. latkic addosis 7  more afw Phenformin  Lnot vsed now]
— How these two drugs cause lactic acidosis?
- These drugs stimulate glycolysis generating lactic acid.
- Normally, the lactic acid is diverted to gluconeogenesis to form glucose
- But, these drugs also inhibit gluconeogenesis
So, lactic acid accumulates resulting in lactic acidosis.
- Risk of this further 1, if there s
— Liver disease (Gluconeogenesis cannot occur totally)
— Renal disease (Lactic acid cannot be excreted)
=  PHENFORMIN > hag more ajw Ltotkic acidogis [not vsed now]
7 METFORMIN
7 hog more ajd Megaloblastic anocwmia
? 1t con olSo comse lotkic audosis
— contraindicaked in
Liver dizeocsges
Renal diseasesz
Lung dizeages
— Dpoc for TYPE & DM
— no TiSKk of hypoglycemia
— mox. redvction in HbA, .
—  con cowte weight loss
¥  most
M =  Mexformin preferred in
O 7 Obege pokienkf
S 7 Sulphonylureas preferred in
T 7 Thin pokients
2  Metformin also indicakecl for PcoD [ reverses Tnsulin Resistonce]
TROGLLITA ZONE
ROSLGLLTA ZONE
PIOGLLTA ZONE
T oekg by 2timuwlaking PPAR-T Reverstal of 1Insvulin Resistonce
a5

S|E
1. Hepakotoxic
7 mak. hepakotoxitity > Troglita2one (wimdrown]
7 RoSiqlita2one & Pioglita2one requires LFT MObikoring
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2. N § woaker Retenkfon > ovoid iINn CHF & HTN -

3. * risk OfF M1 by ROSiglita2one
4. P rigk Of orinary bloaddw corgnoma by Pioglita2one

3 o GLUCOSIDASE INHIBITORS [ GI] complex
7 Ackg by inhibiting e o.bsorpl:n of carbohydrutes e gy

= (p OSE " O
5

lcx glycosidase

VOGLLIBOSE
00000 ARSOY -
Q00O T ption
= Floktvlence —  mC Sicle effeck SOE‘%ELEO
=  ¢J1 in Inflammmakory bowel digzease Carbohydrafu
Olarotive colikis
Crohn's digeage
=  hypoqlycemic prophyloxie N dGL = oOnly by Glucose

NEW ANTIDIABETIC DRUGS:

1. INCRETINS
— Normal physiological substances which are released in GIT after
food intake and stimulates release of insulin which controls blood sugar.
—Most important endogenous incretin is GLP (Glucagon like
peptide). Its major function is increased insulin secretion and decrease in

appetite.

—Decrease in appetite is due to 2 reasons
o decreased Gastric emptying.

e stimulates satiety centre of brain.

—Other functions of GLP includes prevention of apoptosis of beta

cells of pancreas.
—GLP is metabolized by DPP-4 and becomes inactive.
—Incretin-mimetic drugs are of two types

e (GLP analogues
e DPP-4 inhibitors
(a) GLP analogues:

— Exenatide
e Given subcutaneously (cannot be given orally)
e Causes weight loss

e Risk of hypoglycemia is very less % PrepLadder




Side effect: 06

o Acute pancreatitis (major side effect)
e Nausea (most common)

o Increased risk of Medullary carcinoma of Thyroid.
Other drugs in GLP analogues:

e Liraglutide (also approved for ovesity treatment)
e Albiglutide

e Dulaglutide

e Semaglutide

e Teduglutide (GLP-2 analogue)

GLP — 1:
e Major function — insulin secretion

e Minor function — decrease in gastric emptying

GLP — 2: (Teduglutide)
e Major function — decrease in gastric emptying
e Minor function — insulin secretion
e Teduglutide is indicated in Short Bowel Syndrome as it

decreases gastric emptying.

Semaglutide:
e Only GLP analogue given Orally.

(b) DPP — 4 inhibitors :

e Sitagliptin
e Vildagliptin
e Alogliptin
e Linagliptin

e Dapagliptin
e Saxagliptin

—Gliptins are oral anti diabetic drugs. These can cause weight loss but

do not cause hypoglycemia

Side effects:
e Nasopharyngitis (most common)

e Pancreatitis

Contraindications:

o Gliptins are contraindicated in renal failure except

Linagliptin which is safe in renal failure. E PrepLadder




2. SGLT -2 INHIBITORS: 97
—Glucose is freely filtered in glomerulus but the clearance of
glucose in urine is negligivle.
—Because the reabsorption takes place in proximal tubule by

sodium glucose transporter (SGLT-2).

% (——-\,_\J
~ ?u.i

GLUCOSE

t?

N

—>SqLT -2 inhibitors inhibits the sodium glucose transporter and

hence glucose is not reabsorbed in proximal tubule and expelled in urine,
which is also known as GLUCOSURIA.
—->Drugs are,
e Canagliflozin
e Dapagliflozin
o Ewmpagliflozin
e Evrtugliflozin
—>Most common side effect of SGLT -2 Inhibitors is Urinary Tract
Infections and genital tract infections.
—if gliflozins are taken by type 1 diabetes patients , it controls
vlood sugar level and makes it normal and then if the patient stops taking
insulin, it will vesult in Diabetic ketoacidosis (as type 1 diabetes is characterized

by complete deficiency of insulin).

3. AMYLIN ANALOGS:
—Pramlintide is an amylin analogue which is given by

subcutaneous route and it causes hypoglycemia as side effect.
—It is approved for both type 1 and 2 diabetes.

—-Only 2 drugs are given in type 1 diabetes which are Insulin

and Pramlintide, rest all other drugs are indicated only in type 2 diabetes.

4. BROMOCRIPTINE
— Decreases insulin resistance and it has been recently approved

for type 2 diabetes treatment.
— Given in small dose and taken at early morning on awakening.

— Increases early morning dopaminergic acitivty and decreases

sympathetic activity. This restores insulin sensitivity. E PrepLadder




ADRENAL

98

MEDU LLA CORTEX
—> Secwretes >  Sewuekes
) GLuco corticoids
NA Minerclop corticoids
DA
ALDOSTERONE 7 Major endogenovS  Mine rado covticoid
ACTIONS

s TNQ.""!TH_-P
a2, L K+ 9 *I’HJ"

HYDROCORTLSONE > Major endogenovs GlucoCorticoid
ACTIONS

1. CATARBOLIC ACrIionN

Ca.rboh'.‘drutes ( cHol breakdown EO glucose 7  avoided N Dm

Proteing breokdown 7  wmyopakies can occur
Fate breakdown [ mainly fromd  periphery 1 " CUSHING SYNDROME
ca™ mexabolicm 7  camses OSkenporosis

A. ANTL - INFLAMMATORY ACTION
®  mainly by inhibitfon of chemotoxis
7 Osed in inflammmatory conditions [‘itis’]
= couse ddG.L‘E..d wound heali‘r\c‘

3 LMMUNO SUPPRESSANT ACTION
= Indicated in Trongplantat® § Bukoimmunity

7  bur predispose to infckions

A. BNTL CANCER ACIION
7 Indicaked in
<  HL [Hodgkm ke phomal
7 N#HL [Non HodgKin lldmphumq]
2> W [ymphoagtic levkemial

= cj1 fn Koposi Sarcoma

% PreplLadder |




5. EFFECT ON BLOOD:

— All the blood cells are produced in bone marrow and then send to the blood.

— Glucocorticoids increase movement of neutrophils from bone marvow to blood

which results in Neutrophilia, but glucocorticoids inhibit the movement of

[ymphocytes from bone marrow to blood.

— Hence the net effect of glucocorticoids in blood is,

- Neutrophilia.
- Lymphopenia.
GLUCOCORTLCOIDS [ Anti Inflarmmakory | MLNERALD CORTICOIDS [T Nat, MHy0]
SHORT ACTCLNG PALDOSTERONE
CORTISONE FLUODRDCORTISONE
HYDRD CORTTISONE DoCA
INTERMEDIATE BPCTING
PREDNISONE
PREDNLSOLONE
TRIAMCINOLONE
|LONG ACIING [ 1' baye ]
DEXA ME THASO NE
BETAME THASONE
PARAMETHASONE
mox. glucocorticold adtivity ™  DEXAMETHASONE
max. glucocoyticoid poteryey ™ RETPH METHA SONE
calucomrticoid € mox . mineralp corkicold akivity —+  HYDRO CORTISONE
max . Mmineralo covticoid adkivity 7  PBLDOSTERONE
minerclocorkicoid T mMax calucoc.o'rtlmfd u.u:ivil:tj —  FLUDROCORTISONE
Glococovticoid T Zero minersdocorticoid adkivity ™ TRIAMCINOLONE
¥ ¢ 5 9o DEXA ME THASONE
M 2 minelocorticoid adkvity e & it
PARAMETHASONE
minqgloco?bftoid ¢ %2ero calucoco'rl:iwl'd Cll‘_l:ivilzl.{, — DOCA
o 7  2ERO
C 7 corvkisone like adkiviky

OSES OF C(ORTILCOSTERDFDS

IF}NTEN&TH L OSES

REPLACEMENT OSES

OTHER USES

Dexo | Batamelhasone
For fetal lung I‘nt‘.l.tUIl'bj

Acote Adrenal InSUFFicienty [

Rddisonijan crisic Lby iv]

Chvonic Adrenal InSuFfFicienty/
Addison’s digeoge [.btd Orod ]

INFLAMMATIONS

ALUTO TAMMUNE DISEASES
TRANSPLANTATILONS

PNTL CANCER THEARAPY
ASTHM A




ANTE NATRL CTEROLDS 100|
Total DOSE  TOTAL

porak”
BETAMETHASONE 2 im 1Aamg per Au hts x 2 Doses >y mq A® hr
DEXAMETHASONE = im 6mg por 1Ahrs X 4 Doses ™7 Qu mg AB by
HYPOTHALAMOD - PLTULTRRY — PDRENAL Axis [ HPA Axis]

HYPOTHALAMULS — CRH <

J
PITULTRRY - HLLH ) SO i

l &) S| Lnhibition
BDRENAL — 5 |G\utocorticoids

Mineralo covticoids

HPA AX1S SUPPRESSION
7 occurg wWhen corticoStaoidz are qiven continuously for 7 auks.

— PREVENFLVE MEASURES
1. STOP UNNECESSARY Ust OF Steroids
a. if ‘indicoked y prescribe thum for < QAWIKS
3. ¢ indicoked for lonq perfod& , presuibe them on ALTERNATE DAY

~ Llonq acking Steroids are owoidid

4. if indicoted deaily & longer periodg = DoN’T STOP ABRULPILY

topering ghould be done
OrTHER USES | NON — REPLACEMENT OSES

1. INFLAMMATIONS
2. HUTO TMMUNE DISEASES & TRANSPLANTATIONS
3. BNTL CANCER THEARAPY
~ HL  [Rodgkin kyraphomal
2  NHL [Non HodgKin lldﬁ']PthCl]
+ L [ymphoaytic levkemial
7 MM [Mulkiple myelomal
4 PBSTHMA

5. DEXAMETHASONE SUPPRESSION TEST
- Excessive glucocorticoids in the blood may be a normal physiological
process or due to Cushing syndrome

- Dexamethasone suppression test is used to confirm whether excessive

steroids are due to Cushing syndrome or normal physiological process

1 mg dexamethasone at night 11 pm
y

Measure the cortisol level at 8 am

N

W !

Normal physiological Process Cushing syndrome
E PreplLadder |




ADVERSE EFFECTS £ CONTRA INDICATIONS OF GQLOWCORTICOLDS 101
glaucomna [open ongle qlouwmal [ by long term  e|d usagel

Lirvnb muscle akrophy

ulcer Lpeptic vlcer]

cokarock [ mostly posterior Subcopsular] [ Long term ovol Uzagel
OSkeoporosis

Cushing syndrome

oOsteoneuosis [Avascudor newurosSic]

Rernal failure

TR (1lleo caeced ] -+ 1

Lnfections

CHE } &5
0edema

Impair healing
DM =»  CclT
Suppre €Sion OF HPA axis [moast dangerovs complicaktion]

OSTEOPOROSIS

thh 8O M~ S S oD 0 CTF &
L I " TN S A [ [ A

Serum COX Serom PQC-
VITAMIN D . T . T
CALCLTONIN J 3
PTH [Poraihyroid Hormone ) ) | d
VirpmIN D, T Serwmn Coldum by
T O'bQOTPUD“ } T Bone ca2? - opsed in OSteoporosig
+  Exuekion

PTH, T Serwn coluwn by
Resowption Of Bone ~—~ { Bone @™ = couses O Steoporousis

calcitonin, 4 Serum caluuwm by
moving co™' o bone > 1 pone @ 7 Used in 0SteOPOYOSIS

OSTED POROSIS
DRULUGS USED
1. VITAMIN D
2. CALCLTONTIN
3. THIP2IDES
4. BISPHOSPHONATES
> BLENORONATE)
RISE DRONRTE

20LEN DRONATE E) preoLadder




BLSPHOSPHONATES 102
> [nhiblt osteoclasts [Bone eakers]
= poc for OSteopovosis [For any reason
7  Highly toxic to oesophagus
Preventive measSured
1. Given oONn <empty Stomach
a. Given T full glass Of waker
3. Should not lie down fFor oo Min. OF 30 Min oFfter tuk.inq

_}
Alendronaly } qiven orally
Risendronale

Zolendronale 77 given IV Once yearly

* USES OF BISPHOSPHONATES:
i. D.O.C for osteoporosis (due to any reason)
ii. D.O.C for hypercalcemia of malignancy
Cancer — metastasis to Bone — Stimulates osteoclasts — resorption of bone
— Hypercalcemia
(ii. D.O.C. for Paget’s disease
* SIDE EFFECTS OF BISPHOSPHONATES
- Esophagitis
- Osteonecrosis of mandible
- Zolendronate — Causes renal failure

POST MENODPAULSAL OSTEODOPORDOSIS
ESTROGE N — Fresponsible for Post Mmopmcﬂ OLLeoporosis
=+  ACTIONS

BONE 2> 2 fFormakion

BLOOD = T HDL |LDL Rokid

BREPST 7 1T Cargnoma

ENDOMETRIUM) 7 1 corcinoma

LIVER 7 1 clotting fators —  Thrombo Embolism

7  Not prefared for Ry OF Pm OSteOpovoSiS
7 Earlier HRT[Estrogen t+ Progesteron 1 given , but not nNow

SERM [ SELECTIVE ESTROGEN RECEPTOR MODULATORS ]
1. RALOXIFENE
7  USed iIn P OSteoporosis
?  pdditional Benefitg
< T HDOL
2 J Breost g Endomekrial Corcinoma TigK

> ge =  Thyomboemboligm

E PreplLadder |




NEW DRUGS 103
1. PTH ANALOGUES

— Each parathyroid molecule contains 84 amino acids (i.e. PTH 1 — 84).
Full molecule stimulates osteoclast and induces osteoporosis by resorption of
bone.
A fraction of parathyroid (PTH 1 — 34) stimulates Osteoblast and it is
isolated and used for osteoporosis treatment.
—Drugs (PTH1-34) are,
e Teriparatide and
e Abaloparatide (new drug)
Mechanism of action — stimulation of osteoblasts.

—Route of administration — Not effective orally; given Subcutaneously.

—>Side effect — increases the risk of Osteosarcoma.

2. STRONTIUM RANELATE
—Has dual activity of stimulating osteoblast and inhibiting
osteoclast
Side effect

e  Thromboembolism

3. ROMOSOZUMAB
—Sclerostin is a protein which has the function of inhibiting
osteoblast and stimulating osteoclast.
- Romosozumab is the drug which inhibits sclerostin activity.
Thus romosozumab also has dual mechanism.
4. DENOSUMAB
—On the surface of osteoclast cells, RANK receptors are present.
when ligand binds, it stimulates the resorption of bone.
- So, when the drug Denosumab binds to RANK ligand it inhibits

the osteoclastic activity or resorption of bone.

B preoladder |




5. CALCIMIMETICS 104

Parathyroid gland has Calcium sensing receptor (CaSR). Whenever it

senses and binds to calcium, it inhibits PTH release from Parathyroid gland.
Hypocalcemia stimulates PTH release from Parathyroid gland.
In Hyperparathyroidism patients, inspite of Hypercalcemia still
PTH is more in the blood because the calcium is not able to

stimulate CaSR.

- CALCIMIMETICS are agonist of CaSR and when these stimulate

CaSR, PTH is not released and bone resorption does not occur.

Drugs are,

e Cinacalcet

o Etelcalcetide

SEX HORMONES

- Ovary in females secrete Estrogen and Progesterone.

- Testes in males secrete Testosterone.

NATURAL ESTROGENS

There are three types

— E1 — ESTRONE  — PREDOMINANT IN POST MENOPAUSAL PERIOD
— E2 - ESTRADIOL - PREDOMINANT IN REPRODUCTIVE AGE GROUP
— E3 - ESTRIOL - PREDOMINANT IN PREGNANCY

DRUGS WORKING THROUGH ESTROGEN RECEPTORS:
1. SERM (Selective estrogen receptor modulators)

B preoladder |



2. SERD (Selective estrogen receptor downregulators) 105
3. STEAR (Selective tissue estrogen activity requlators)

4. Aromatase inhibitors

— Estrogen works at:

- Bone: inhibit osteoclast, so it increases bone formation
- Blood: increase HDL/LDL ratio

- Breast: increase the risk of cancer

-  Endowmetrium: increase risk of cancer

- Liver: increase clotting factors and can lead to thromboembolism

— In condition where there is absence of estrogen as in postmenopausal, there is

vasomotor symptoms like hot flushes and vaginal atrophy.

1. SELECTIVE ESTROGEN RECEPTOR MODULATORS (SERM):
These act as agonist to estrogen receptor in some tissues and antagonist in some

tissues.

ldeal SERM:

- Increase bone formation

- Increase HDL/LDL ratio

- Decrease breast cancer risk

- Decrease endometrial cancer risk

- Decrease thromboembolism

- Closest to ideal SERM is RALOXIFENE, however it is agonist at liver,

therefore the major side- effect is thromboembolism.

- Newer SERM like:

_ o Decrease breast cancer risk
e Tamoxifen —__

e Increase bone formation

e Increase HDL/LDL ratio

e Doloxifen -

e Toremifen ——
e Increase risk of endometrial cancer

e Increase risk of thromboembolism

- These new SERM are beneficial on three B’S:

e [Bone
e Blood
e [Breast

% PreplLadder |



— Clomiphene: 106
- SERM which are estrogen receptor antagonist in pituitary.
- By inhibiting negative feedback of estrogen, it can increase LH/FSH and it
can be used for treatment of anovulatory infertility.
- Main side effect:
o Multiple pregnancy

Hypothalamus GnRH
Pituitary Gn (LH/FSH) | 1
Ova y‘y EStrogaﬁ

— Ospemifene:
- Estrogen receptor agonist mainly in vagina.

- Used for treatment of dyspareunia in post- menopausal women.

—  Ormeloxifene (Centchroman):
- Estrogen antagonist in endometrium
- It is used for contraception
- Brand name: SAHELI (synthesize by Central Drug Research Institute in

India Lucknow)

2. SELECTIVE ESTROGEN RECEPTOR DOWNREGULATOR (SERD):
— Fulvestrant:
- Used for Tamoxifen resistant breast cancer
e Movre effective
e Safer
e Long acting
3. SELECTIVE TISSUE ESTROGEN ACTIVITY REGULATORS (STEAR):
— Tibolone: (Designer HRT)
- metabolized to different metabolites in difference tissue. In some tissue, it
forms agonist and in some it forms antagonist.
- Forms agonist metabolite in:
e Vagina (prevent vaginal atrophy)
o Blood vessel (prevent vasomotor symptoms)

o DBone (prevent osteoporosis)
B preoladder |




4. Aromatase inhibitors: 107

— These drugs are only indicated in post-menopausal breast cancer, which
s due to estrogen production outside ovary like adrenal gland.

— Drugs:

- Letrozole

- Anastrozole

- Exemestane

— Androgen . estrogen

+
Aronase

ALSO CALLED POTENCY | ANDROGENIC ACTIVITY

1°T GENERATION | ESTRANGES - T

2NP GENERATION I GONANES | ++ 4+

3RP GENERATION . +

4™ GENERATION : b Anti-androgenic
1°" GENERATION I 2NP GENERATION

NOR- ETHINDRONE NORGESTREL

NOR — ETHINODREL LEVONORGESTREL (LNG)
3RP GENERATION [4TH GENERATION
DESOGESTREL NOMEGESTREL

NOR GESTIMATE DROSPIRENONE
GESTIDONE

DROSPIRENONE — also has anti-mineralocorticoid activity
SELECTIVE PROGESTERONE RECEPTOR MODULATORS (SPRM)

—Mifepristone
—Onapristone

—Ulipristal

MIFEPRISTONE:

—Acts as antagonist of
» Progesterone receptors in uterine endometrium

e Glucocorticoid receptors

o Androgen receptors B2 preoLadder |




: : ‘ 108
Major uses of mifepristone:

M — Morning after pills (emergency contraception)

[ — Induction of abortion

F — Fibroid

E — Endometriosis

PR — Progesterone Receptor positive cancers like Breast cancer and Meningioma

——

[ — Increased Cushing syndrome

S — Steroids

tone

ONAPRISTONE:
—>Only Progesterone antagonist (Does not block Glucocorticoid receptors).

— Indicated for abortion

ULIPRISTAL:
—Emergency contraceptive which can be given even after 120 hours of

unprotected sexual intercourse as a single dose of 30mg .

TESTOSTERONE
-5 & reductase converts testosterone into Dilhydrotestosterone (DHT)

which works on androgen receptors. Testosterone also can divectly work

on androgen receptors.

Functions of Testosterone:
F — Feedback inhibition

[ — Internal genitalia development
S — Spermatogenesis

H — Hematopoiesis
Functions of Dihydrotestosterone:

S — Secondary sexual characters

—

E

o

- External genitalia development

R

U — Urine (Prostate) B2 preoLadder |



A — Alopecia (male pattern baldness) 109

L. — Loss of hair
5 ALPHA REDPUCTASE INHIBITORS:

e Finasteride

e Dutasteride
ANDROGEN RECEPTOR BLOCKERS:

e Flutamide

e Nilutamide

e Bicalutamide
e Enzalutamide

e Apalutamide

—>Androgen receptor blockers are more potent than 5 & reductase
inhibitors as it directly blocks androgen receptors.

—In treatment of prostatic cancers androgen receptor blockers are
commonly used.

—In treatment of BPH and Androgenital alopecia (Male pattern baldness)

5 & reductase inhibitors like Finasteride are used.

Side effects of both the class of drugs:

[ mpotence

ANABOLIC STEROIDS:
Two main actions of testosterone
e Androgenic
e Anabolic
- After intake of anabolic steroids the proportion of androgenic action to
anabolic action is increased to 1:3 from its normal ratio of 1:1
- Examples of anabolic steroids are
e Nandrolone

e Stanozolol
Side effects of anabolic steroids:

- Hepatotoxicity
mpotence

In Dope test, which is done in competitive sports like Olympics, athletes

are tested for intake of anabolic steroids.

B preoladder |
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ORAL CONTRACEPTIVES

> h\ lum&
@
ovU M IMPLA%TIDH
Follicle ?
ovory - Cx Mucus Mick § hostile
? Spermm
MATN MECHANTISM
COMRINED ocP LE+P] 1hhibition of Ovuloktion
PROGESTERONE ONLY PILLS | MINLPILLS Cx Mmucus thick & hostile
EMERGENCY / POST COITAL| MORNING AFTER PILLS Disloging of imnplantation
COMBILNED ORAL CONTRACEPIVE PILS
—  Estrogen —7 ETHILNYL ESTRADIOL
Progesterone 7  LEVONORGESTREL

= DOSAGE
7 1 toblet daily for al daagp from 1st day OF menshrual ycle
7  no toblek For nNext F doup

7 T10 1T compilok",
A% Tablekts Strip L
ist QI tablets contadns druq
Next + tableks Ccontains Fe

7 1. IF 1 toblet is missed =7 ToKe A kableks on Next dO-l.i
2. LF & tablekg missed = Discord remoining tablets &

prockice ofer Melhod Of contvocept®
€ tb. start afresh from wext cycle

—7 BREAKTHROLGH BLEEDLNG
7 bleeding @ 1 -3 cloup
7 prevented by PHASIC PLLLS
- qradqu ™ oF ngesl:c.mne ffomm 1o dg_].‘e.
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POP [ m"aTLNLPLLS
=  containe LN§G
— INDICATLONS
1. Thromoembolism  7isk
2. Lackakion [ contro.ceptive of choicel]

EMERGENCY CONTRACEPTIVES

111

1. COC =  a toblekSs at Stare + atoblerg offer 12 hre
2. Pop (NG -~ 1 roblek ok Stoxt + 1 tobleE afFter 1Qhrs oy

7 2 boblekS ok Start
3. MLFEPRISTONE

7 SPRM — Seletrive Progetterone Receptor Modulokoyr

-+  OSES
1. Emergency contracepkion
2. Induckion OF obortion

7 PBbove 3 druqs should be wsed Tin <F2 hvrs of Unprotected Sex.

A. ULIPRISTAL
—* con be vsed Tin 120 brs

PRDVERCE EFFECTS OF OCP

ML1LD MODERRATE SEVERE

N 2 Nausea ACne CVS [Thrombo Embo)is m)

0O > oedema weight gain CNS [ pepresciond

R 2 Recawrent headadhw chloasma cholestasis

Mm = Mcxsl.-a.lcam Concers

R > Abnormal bleeding ™[« Breastca

L 7 Loss of Withdrawoal T cervical ca
bleeclincﬂ

NON CONTRACEPTIVE BRBENEFILTS

ofher —> 1 Ovarian ayet [ boc For pcop]

B 2 J Benigh Breost Dizeose

E = | Endomekriosic

N = | Neoplagiaa [ endometrial ¢ ovorian concers]
E ™ | Eckopic pregnanuy

o 2 | Fibyoid

1 2 4 Tron deAuenw) anemia

¢ 4 Z 4 Pre menstruol Tension Syndrome

S = | skeletad Digeace [OSteDporosis]
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CENTRAL

SEDATIVES - HYPNOTICS

GABA L Tnhibitory hewrotransmiter oF Brain ]

NERVOUS SYSTEM

112

cl

@ Ggaea,®
Bourbi l.urc.ﬁ.. @

BARRBITURPTES BENZODIAZEPLNES
GQRBA mimekics GABA Fadlitokory
K channel T  durokion T  Frequengy
DRC Steep Flakt
Lnducers ++ T X X
Addicion| T¥++ +
PrmnesSia T4 T
Antidote X X FLOMAZENIL
BENZODLAZ2EPINES
<  includes
DIARZEPAM =  OoxpPLEPAM Ladive metobolite]
FLORRZEPAM
NTITRAZEPATY)
FLUNITRPAZEPAM
— BID are LONG ATING dIt active mMekabolites
=  cause Hangover
T cj1 in eldarly
= ¢j1 in Liver failure
7 BzD NOT FORMING ACTILVE METABOLITES
s -  SHORT ACTING B2D
T 7 TEMAZEPAM
O 7 OxXAZEPAM
L 7 |ORAZEPAM
E T ESTAZOLAM

BEN20ODIALEPINE

l

FLU MPZE INIL
[Anticlote]

GooD QUALITY SLEEP

modntained

=  Sleep orchitechture [ phases OFREM & nNor — REM]

Borbijituwralhs € RZD

—+ Distort the hormal Sleep architedtuwre [gualityl

— also 4 lakency OF sleep onset
A Quantity OF Sleep

Z DRUGS
ZOLPIDEM

ZOPICLONE
ZALEPLON
ESZOPICLONE

V

Stimulate oz / w1 subunit of Benzodiazepine receptor

!
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113
e Only | Latency

e Does not | the duration of sleep

o Lack antianxiety, Muscle relaxant, Anticonvulsant property.
e Only hypnotic property (+)

e Antidote is Flumazenil

!

Drug of choice for Insomnia

MELATONIN RECEPTOR AGONISTS

- Melatonin is secreted at night and produce sedative effect

- Maintain day-night cycle
Ramelteon
- Melatonin receptor agonist

- Indicated for jet lag, shift workers and Insomnia
- <2% oval bioavailability
- Psychiatric adverse effects in overdose

- Metabolized by microsomal enzymes, so prone to drug interactions
OREXIN RECEPTOR ANTAGONIST
- Orexin receptor stimulation promote wakefulness
- Suvorexant is orexin antagonist to induce sleep
SUV OREX ANT
Sedation (use) OREXin ANTagonist

PARKINSONISM

7 Normally, Boalance blw Dopaminergic CDdA) g cholinergic (Ach) heuwrons
2> In Parkinsonism , thic bolance is Lost [ Relative cholinergic @xcess

DA ——— PBth DO = > Ach
100 100 50 100
Normal Paricinsonic m

DOPRMINERGIC DRUGS
1. LEVODOPA

TYROS INE TYrosine

J TH

(@ » bOPH
l

(313

- . &
as peripheral DOPA decarboxg lage &

convert it t0 Dopamine @y ®
5P PBO L5 DEGRADAT"

VAN o
@A

= LEVODOPA alone
= ig LESC efficacuouvs




—

=L

> DA cowses PERIPHERAL SIDE EFFECTS

- D | t = Hypotengion
B, T 7 BArrhylmmics
A, T = Hypertengion
cr. -+ > Nomiting (EVOhoPR

DOPA
Decarboxylase B

DD
CARBIDOPH Pe.r]pheru.l DOPH
BENSERALIDE Decarboxylase inhibitors Il
BB T heene
< 1 EFFicay of Levodopq =i
BBB

7 l Peripheral SIE OF DA
— Pyridoxine is a cofactor for dopa-decarboxylase
— If Vitamin B complex (containing pyridoxine) is given with levo-dopa, it

will decrease its efficacy by increasing peripheral formation of dopamine

—  psycHOS1s [(dit excesSive DA in brain]
?7 all antiPardnsonitm drugs con comse PSychosis
7 ol onkipSychotic drugS can caute Parkihsonism

= Central SIE con't be prevented by carbidopa
7 PSychosls
— Dyskinesia

On-Off phenomenon:

- In late Parkinsonism, When we give levodopa, it controls symptoms for
20-22 hours, after that wearing off occurs, leading to appearance of
symptoms. This is called wearing off phenomenon.

- In extreme cases, On Off phenomenon occurs. During on period, excess

dopamine leads to psychosis

- During off period, lack of dopamine leads to appearance of Parkinsonism

symptoms.

AMPANTADLNE
= oks by 7veleasing DA From Vesicle
7 aleo uvsed as amtiviral druq for Influenza Virvs

Side effects

- Ankle edema (reversible)

- Livedo reticularis ( Pinkish pigmentation of skin in form of meshwork)

—Recently approved for treating Levo-dopa induced Dyskinesia as Amantadine

acts as a NMDA ANTAGONIST

114
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3 comT INHIBITORS € ™MAO TINHLBITORS 115

MRAO INHIBITORS

MBRO B MAD B
present at all places present mainly in Brain
Mekoboliges all substances mektabolises DP

SELECTIVE MAO-B INHIBITORS
— Drugs
e Selegiline
e Rasagiline
e Safinamide — approved for On-Off phenomenon of Levodopa
- May act as disease modifying agents for Parkinsonism (decrease
neuronal degeneration)

— Mechanism of action

Dopamine - » Free radicals — Destruction/degeneration
/ of Neurons
MAO-B
inhibitors

COMT INHLBITORS

™  Includes
ENTRCAPONE -  preferred

@O0 cAPONE — (Toxic toiver ¢

A. DOPAMINE PAGONIST

\ ERGOT NON ERGOT
BROMOCRIPTINE | PRAMIPEXOLE
PERGOLLDE ROPINIROLE
Sofest
_ LOI"\CI Htl:lhq,
VC — Gongreng v~ X
Fibrosis v~ X

- Pramipexole and ropinirole are DOC for Parkinsonism
- Pramipexole and ropinirole are DOC for Restless leg syndrome also

- These associated with excessive day-time sleepiness and impulse control

disorders

B preoladder |



ANTL CHOLLNERGTLC DRUGS [central Ach #3] e

= poc for Drug Induced Parkinsonism
=2  Includes

BENZHEXOL [TRIHEXIPHENYDLLI]
BENZTROPINE

BIPERLDINE
PROCYCLIDINE

15t Generation Anti-histaminic drugs
— Can cross Blood Brain Barrier

— Has anticholinergic activity

— Promethazine — used as an alternative to Benzhexol in treating Drug

induced Parkinsonism

DOC FOR PARKINSONLEM —~  PRAMLPEXOLE | ROPLNIROLE
MOSY EFFECTLVE DRU§ FOR PARKINSONISM -2 LENVODOPPA + cARBLDOPAH
DOoC FOR DRLEG INDUCED PARKINSONIEM) =~ BENZHEXOL

B preoladder |



EPILEPSY 117

ABRAT ©
1 i TAMATE & ' aiill
ol LY @ @ a
ABA Degradal
3 ca* f 9 Tronsoiminose S J
4 Nob B CD;;/\
5 KT cHANNEL OPENERS

1 DRUGS 1T GABRA
1. PREGABALLN
GABAPENTLN

v

DrugS actt by releasing GARA
7 Dot For Newropafhic poin dit
Riockekic neDpolhy

Post Herperic newralqgia

<  Recent updal > MoA = mainfy by ca®*' channd Inhibition

Q2 VIGABATRIN

visual Field contrace” (sl

._ T — INFantile spast Luse]
¥ QD areA TR IN
Ny
GARA TRansaminase INhibitor [ MOAJ

— DOC for infantile spasm — ACTH

— DOC for infantile spasm in a patient with Tuberous Sclerosis — vigabatrin

Pam——
3 TLAEGABLNE

=  Transport Inhibitor [GAT1] [Reuptake Inhibitor] oF &RBRA

4 BARBITURATES 2 PHENORARBITONE
B1D

2

DIAZEPAM
LORAZEPA M
CLONAZEPAM
CLOBRAZAM

Phenoborbitone comn Couuge Hyperkinesia in children
DOC for Febrile Seizures 7 Diaazepam

poc for stakus epilepticus T Loro2epam

vSed For ob¥ ence Ssef20rES = clono2e pom
Used iN LennoxX GoatauL Syndrome = cloba2om

% PreplLadder |



Q2 J QLTAMATE BAerivery 118

NMDRA #H pmPAa H
FELBRMATE PERAMPANEL
SIE = Bone Marrow Suppreggia‘.}ﬁ USEd in Focal Seizures

3 T-co* cHANNEL BLOCKERS
ETHOSUXIMLDE
2 ypsed only for Absence Seilure

4 Not cHPANNEL BLOCKERS

PHENY TOIN , CIT in absence & myoclonic sei2vures
CARBPMAZEPINE LSefu| in QTCS & focol Sei2vres
OXKCARBA ZEPINE 4

TOPIRAMATE } cause Renal Stones

ZONISAMIDE

LACOSAMLDE } vsed iN Focal Seizvres
ROUOFINAMIDE

| e — OTHER USEC
L craving ©fF Alcohol
—  Obesity
= Miqraine prophylaxis
— PBipolor disorder

CARBAMAZEPINE

2 Doc For Focal Seiavres

7 poc Foy Trigeminal hewralgio

2 can be oged for
piabetes insipidus [ DOC For DI > DESMODPRESSIN]
Bipolar Digcorder [ poc For BD -7 LITHTIUM]

— Adverse effects (Remembered as 4 A)

Auto induction: Increase metabolism of other drugs & itself. Initially started

with lower dose and gradually has to be increased due to tolerance.
Aplastic Anemia: CBZ causes bone marrow suppression.
ADH release from post pituitary: Result in SIADH as S/E

+ ADH = 1 water = Dilution of ions
= | Na*
= Dilutional hyponatremia

Therefore CBZ is avoided in Elderly patient.
DOC for focal seizures in Elderly = Lamotrigine

Ataxia — Nystagmus, vertigo [mainly seen with overdose] % ———
rep _




PHENYTOLN 119
= FollowsS -Zerp 'Order KinekicS

7 Emyme inducer

=  Used for Arrhymmios too

= uwsed For GTCS § focal Seidwres

7¢Il in Abgerce € Myoclonic Seiivres

ADVERSE EFFECTS
H Hirsubism 4 Hypertrophy OF gums
osteomodaca
Teratogenecdty L Fetal Hydentoin Syndrome ]
Megeloblastic anatmia L 4 folake]
Arrhyhmia Lonly in overdose ]
Lymph node enlargement
¥ Insulin
4 Vvitamin K
AEaxio , Nysragmus o vertigo L cerebellor symptomsl] (Only ak 1 dose)

P X " r-PI T 1T 0O
N T A A

—Phenytoin in pregnancy results in

- Congenital malformations

- High risk of hemorrhagic disease of newborn (Vit K deficiency)
—So, after the delivery, new born should be given Vitamin K supplementation.

5. KT CHANNEL OPENER
RETIGPBINE [EZOGABLNE]
= vsed for focal seixvres
— does not ackt on G6ABHA

SOb1OM VALPRDATE
™MDP
Na channel Blocker
o' channel Blocker
T GpBA
J Glotoamoke

GTCS
Pbgence Sgelyivres

DOC fFor

Mgoc.lonic, Selawres
AtONIC Seidvres
Lennox Gastaukt syndrome

1 v 44

— algd vsed for Bipolar disorder

E PreplLadder |



ADVERSE EFFECTS =
V — Vomiting

A — Alopecia/ Curling of hair

L — Liver disease (hepatotoxicity in young children has high incidence)
P — Pancreatitis, 1 risk of PCOD (gender Specific S/E)

R — Rash, allergy

O — Obesity

A — Ataxia (in overdose)

TE - TEvatogenicity (most teratogenic Antiepileptic drug)

l
Therefore if administered in pregnancy, a high dose of folic acid (4000

ug/ day) should be supplemented to prevent neural tube defects
LAMOTRIGINE

- DOC for focal seizures in elderly

- Acts by Blocking Na channels, Increasing GABA and Decreasing glutamate
activity

- Side effects:
e Steven Johnson Syndrome (skin surface < 30%)

e Toxic Epidermal Necrolysis (skin surface > 30%)

NEW ANTIEPILEPTIC DRUGS
1. Bind to SV2A: LEVETIRACETAM
BRIVARACETAM

2. CANNABIDIOL.:

- Stimulate CB1.

- Approved for Dravet syndrome

3. STIRIPENTOL.:
- Increases the action of GABA
- Inhibits the enzyme LDH

% PreplLadder |



EPILEPSY IN PREGNANCY: 121

- Most teratogenic: Valproate

- Least teratogenic: Lamotrigine, Levetiracetam

- If patient controlled on antiepileptic medication: Don’t change the
medication even (f it's valproate, add high dose folic acid i.e 4000
microgram per day to prevent teratogenic effects.

- For first time treatment of epilepsy in pregnancy: Levetiracetam or
Lamotrigine are preferred.

- For Eclampsia: MgSO4 IV is DOC. It has neuroprotective properties.

Epilepsy in pregnancy Seizures in Eclampsia
> Seizures not occurving now, > Acute episode of seizures in
but want to prevent seizure pregnancy, occurving now
> Therefore drug given throughout d/t high B.P
pregnancy to prevent seizures. » DOC — mgSO4 IV
» Drug given has least teratogenicity [cause neuronal protection
— Most — Valproate in baby also]
— Least — Lamotrigine/ Levetiracetam

E PreplLadder |




PSYCHIATRIC

ILLNESS

122

PSYcHOSTS ([ no insiqht]

NevrostS [ Insight present]

1. SCHT1ZOPHRENTLA 1. GENERALLSED ANXIETY DISORDER
2. ™MOOD DLSORDERS Q. PHOBLAS
. MANLBP 3. QCD
b. DEPRESSION 4. BULTMIA
Cc. MANIC DEPRESSIVE PSYCHOSIS/| 5 POSTTRAUMATIC STRESS DLSORDER
BLPOLAR DILSORDER
SCHL1IOPHRENTLA

ANTL PSYCHOTLIC DRUGS
TYPLCAL ANTI PSYCHOTICS L, #]
RTYPLCAL ANTT PsycHoTicS L[S HT, 1 ]

7  Most druge possess bofR properties

” Pa B ) 4 -5
SHT, #

— L. < 1
5HT, 1

TYPLCAL PNTLPSYCHOTICS
1 STRONG Dy H#
= HALOPERLDOL
DROPERIDOL
FLOPHENBAZINE

QA INERK Dy H
— CHLOR PRODM AZINE
THIORILDAZINE

3 INTERMEDIATE D, H
= THLOTHIXENE
CHLORPRDTHIXENE

SIDE EFFECTS
EXTRA PYRAMIDAL SYMmpTams LEPS]
1. pystonias [ earliest]
2. pkamkesia [ mcd
3. Parkinsonism
4. Tordive dyskinesia [ Lakest]

g

Typicol Antipsychotics

- Atypical ANtipsydhotics

[ Highest risk oF EPS]

L Least risk of €Ps]

5. Malignant neuwroleptic Syndromne

..?

- b = Ve gl b s - 3
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TREBTMENT 123

BENZHE x0OL —7 Dystonias Looc]
Parcinsonicm [boc]
PKalhisia

Modignant newroleptic syndrome.

7 ¢t in Toardive dyskinesio

)

PROPRANOLOL PKatmisia [poc]
DANTROLENE Malighant newroleptic syndrome (Doc]
VALBENPZINE > Tardive dyskinesia

Yy

Pathogenesis of Tardive dyskinesia
- Different from all other EPS
- Occurs with withdrawal of Anti-psychotic drugs
- Chronic blockade of D. receptors leads to Supersensitivity
- Therefore dopamine depleters like valbenazine (VMAT-2 inhibitor) are

used for treatment

VMAT 2 INHIBITORS

— Vesicular monoamine transporter-2 (VMAT-2) transports the
monoamine [ike dopamine and serotonin into the vesicle.

— Inhibiting the transporter can decrease the entry of dopamine in vesicle
leading to decreased release of dopamine and NA in the synapse.

— But these also inhibit serotonin, causing decrease in serotonin.
DRUGS
RESERPINE
TETRABENAZINE
DEUTETRABENAZINE
VALBENAZINE

— Reserpine was the first VMAT inhibitor developed for Antihypertensive
action (due to decrease in NA leading to reduction in Blood pressure).

— But it also decreased Serotonin resulting in Depression and people ended
up in suicides and so withdrawn now.

— Tetrabenazine and Deutetrabenazine are used for Huntington’s Chorea
(increased dopamine)

— Valbenazine is approved for Tardive dyskinesia

B preoladder |



2. HYPER PROLACTINEMIA 124
7 Dy = J Proladkin

O, # = T Prolockio

= mic ajw strong Dy #

3. Pch # -+ drynessy blurring OF Vision etc -

4& o B — JBP , More comMmMon ¢
5 H, H —  Sedokion Weak D, #

6. ©Seiapres ’

DISADVANTAGES OF TYPICHAL DRUGS
1. S|E
Q. not effFeckive aguinst —lve symptoms

ATYPLCAL ANTL PSYCHOTLCS
ADVANTAGES
1. Lesser S|E
1. EFfeckive agqoinst bolh Positive & hegokive Symptoms

DRLGS
2 CLO2ZAPINE — RISPERLDONE
—  OLANZAPINE —  PALIPERLDONE
7  QUEITAPCNE —>  1LOPERIDONE
=  PASENRAPINE —>  ZIPRASIDONE
— ZOTEPINE — LWURASIDONE
= BRIPLPRAZOLE < PIMAVANSERIN

CIDE EFFCTS
= 1™ glucose i

T+ Lipide > LIPODYSTROPHY SYNDROME

Welght qadn [ highest risk T clowapine & oclanopine ]

Insulin ResiStance

VLo

/

CLOZAPINE

- DOC for Resistant Schizophrenia

- Adverse effects are:
— Agranulocytosis [Dose dependent]
— Seizures [Dose dependent]
— Myocarditis

— Sedation

N

Sialorrhea (due to blockade of &z & stimulation of M4 receptors)

E PreplLadder |



QUETIAPINE 125
— Causes Cataract
ZIPRASIDONE
— Causes Torsades de Pointes [t QT interval]
RISPERIDONE

— Has maximum D2 blocking property among the atypical drugs
— Maximum risk for extrapyramidal symptoms and hyper-prolactinemia
among atypical drugs
PIMAVANSERIN

— Atypical antipsychotic drug acts by blocking SHT2 receptor and
specifically approved for treatment for Parkinsonism Induced Mental
Anomalies (Psychosis).

USES OF ANTIPSYCHOTIC DRUGS:

- Anti: Antiemetic property
Antimanic
- Psy: Psychosis
- Cho: Huntingtons chorea (Tetrabenazine: DOC)
- Tics: Tic Disorder (Gille de la Tourette syndrome):

Tetrabenazine (s DOC

Haloperidol, Clonidine and Guanatacine are also used

MOOD DLSORDERS
ACUTE MANIA

= R of Awll Episode  ~* GEDRTIVES [ ANtipsychotics [BzD] T LITHIOM
=> Prophylaxis =2  LITHILM Lpoc)

—  LILTHLUM

L — Levcouytes } Leucocytosis

1 —  Inwuease
T =  Tremors [mc]
H = quolﬁqmidism
L 7 Inueatt } Poly uria

U = urine

M > ovoided in Momers [ Limiom in pregnanwy -+ Ebstein anormaly]

= Plosma corcenkrokion Normg

Acute Manioc. > 0.8 — 1. mquL
Prophylaxis 7 05 — 0.8 meq|L
TOXIC = Pa mMEq L
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MECHANISM OF ACTION

Lithium controls,

MANIA:

Mania

Dep ression

— Mania occurs due to Overactivity of Neurotransmitters in brain

particularly which acts through Calcium and the brain gets

stimulated.

— In Depression, there is deficiency of BDNF (Brain Derived

Neurotrophic Factor) which is requived for Neuronal Plasticity

(connections between neurons).

Neuronal plasticity is lost in depression.

C
e,

— [P5 (Inositol triphosphate) is requived for increasing Calcium, when

Neuvrotransmitter

l Stimulates

G Protein Coupled Receptor
l Which activates
Ggq protein
W!nr'cln converts
PIP2 — le, + DAG

lF’

2
;7 Lithium

(P

a_ Lithium
f

calcium increases it causes overactivity of brain.

— After activation of calcium it is metabolized to IP. with help of phosphatase enzyme

— Further it (s metabolized to form I[P.

126

— [P is further metabolized to form Inositol by removing one more phosphate group.

— Inositol will attach with phosphatidyl group which results in

formation of Phosphatidyl Inositol (PI).
— Pl is then phosphorylated to PIP.

B preoladder |




— PIP will then be converted and regenerated again to PIP2
(Phosphatidyl Inositol Phosphate) and this recycling process continues to

produce more Calcium leading to increased neuronal activity.

— In Mania, Lithium acts by inhibiting phosphatase enzymes which
then decreases Calcium production and Mania is controlled.

— In Depression, BDNF is usually metabolized by Glycogen Synthase
Kinase 3 Beta (GSK-3- ) enzyme which is inhibited by Lithium leading to

decrease in BDNF breakdown which leads to increase in Neuronal Plasticity,

hence 1t reverses Depression.

USES OF LITHIUM:

e Acute Mania
e Bipolar disorder (Drug of Choice)
e Depression

e N eutmpew’a

BIPOLAR DISORDER:

/ BIPOLAR \
Prevention of Mania Prevention of Depression
o Lithium 1. Lithium (DOC for prevention of
(DOC for Mania prophylaxis) depression)
e Anti — epileptic drugs - It is the only drug that
o Carbamazepine decreases suicidal risk in

e Valproate (DOC for Rapid cyclers) bipolar patients.
e Topiramate 2. Lamotrigine.

e Anti — Psychotics
e DOC for Bipolar in Pregnancy,

as Lithium 1s contraindicated

In pregnancy.
— Overall Drug of Choice for Bipolar patients is Lithium.

DEPRESSION:
— Earlier it was velieved, decrease in Monoamines (MA) (5HT > NA >>

DA) causes depression.

— Later it was [inked with decrease in BDNF (.e., when

+ MA — ? BDNF — 1 Neuro Plasticity — | Depression

127
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PNTL DEPRESSANTS

Def-lcjmuj of Monoomines (BHT > NA » DA) cousge Depmssion

=~ Typicol Pnti Depressanks
ATypicol Anti Depressancts

TYPILCAL PANTLDEPRESSANTS
1 MAO-A INHIBITORS
7 MOCLE BEMILDE
=  okoa RIMA
R 2 Reversible
I = Inhibitor of
M 7 M™MAO
B 7T B

2 REUPTAKE INHIBLTORS

=+ aws by TSEHT

adcs by offher mechan{sms

GHD

@ 5 HT m Degradakion

F—H @

NON SELECTLVE

SELECTLVE

= Inhibit reuptake OF BHT & NA
<2 BAvoided n cardiac bakienks
7 indicaked for Severe depression

\

inhibit
con be wvsed in cardiac pokients
7  indicoked for mild to modural
depression

reuptake OF BHT

\/

NON SELECTIVE
TCA [TrichitmtidepreSSMtS]
=  includes
IMLPRAMINE
DESIPRAMINE
cLom1 PRAMINE
PMLTRIPTY LINE
NORTRIPTYLINE

= GIE Pch H

A H
H, #
Sei2vres

B rrhymmios
-2 Metbabolic acidosis

A 2

SNRI [SEROTONIN NORADRENALINE REUPTAKE INHIBTITORS ]

> 4 BHT § 1T NB
2>  lessg g|E
~ Doc For Severe depression
=  DRU§S
VENLAFAXLNE
DUOLOXETINE
MLLNACLIPRAN
DES VENLAFAXLNE
LEVO MLLNACLTPRAN

E PreplLadder |
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SELECTIVE SEROTONIN REUPTAKE INHIBITORS 129

= DRUGS
FLOOXETLNE
PRROXETINE

FLDOXPMINE

SERTR ALLNE
CLTALOPRAM

ES- CLTALOPRAM |
DAPOXETINE — FOr premature ejacvlakion

2 ooc For mild - moderale depresgsion[depression
— boc For all newotic disorders
— Adverse Effects of SSRI

» Nausea (most common)
Anxiety (due to up-regulation of SHT2 receptors)
CNS: Headache, bad dreams
Sexual: Anorgasmia

Delayed ejaculation (Dapoxetine used for Pre Mature Ejaculation)

Y V V¥V V V

Discontinuation syndrome (Least with Fluoxetine)

\%

Delayed action

RATYPFILCAL ONTL DEPRESSANTS

2  DRUGS
BUPROPION = Pntl- Smoking drug
PR PTLN } A reuptoKe of BHT
TIANEPTLIN
MIRTARZRPLNE
AMOXAPINE = Dy H also
ATOMOXETILNE —> vLSed in ADHD
MIPANSERIN

MIRTAZAPINE
— It is a Noradrenergic & Specific Serotonergic Antidepressant (NSSA)
- Acts by blocking o> & 5-HT2,3,4 receptors
- [t increases both Noradrenaline & Serotonin in synapse —
Noradrenaline can act on any receptor but Serotonin can act on S -
HT. only (as S-HT. / 5-HT3 / 5-HT4 are blocked by Mirtazapine)

- Advantages
e Has less sexual side effects compared to other Anti-depressants

ESKETAMINE
- Acts by blocking NMDA receptor of Glutamate

— Used a Nasal spray for depression
BREXANOLONE / ALLOPREGNANOLONE

> Approved for Post-partum depression E) preoLadder




OCPIOIDS & ALCHO OLS 130}

OPIOLDS
7 Obtained from Opivm Lcrude extrackt oF Poppy plonts]
7 OPIATES — drugs derived ffom opium
T major opicfe -  MORPHLNE
7 OPLOLDS — Opiafi Like gsubstances

MDORPHINE
< ackg on M, K ,5 Receptors
= gctimulotDd ofF M, K ,8 Receptors cougce —+ Anolgesia

M RECEPTOR. FONCTIONS

s = Sedakion =  can couse ComMa

R 7 pnolgesia —  psed in Severe pain

E < Ccongtipokion = uSed In diostheao

R = Respivakory deprescion —  owoid in ashma g CoPb
v = evuphoria ?  Addictive drugs

vy = MioRis

— In Morphine poisoning, the patient usually present in Comatose state as

K receptor causes depression of brain.

— Movrphine is used to treat any pain like cancer pain, pain of Myocardial

Infarction but it should not be used to treat Biliary colic.

— Because in Biliary colic, stone in bile duct ivritates it, when morphine is
given in biliary colic it causes spasm of Sphincter of Oddi leading to increased
contraction and the bile cannot be drained which increases the intra biliary

pressure leading to rupture of bile duct.
— Morphine can cause decreased Gl wotility which causes Constipation.

— Morphine is avoided in conditions like Asthma, COPD because it worsens

the conditions as it may cause severe Respiratory depression.

— Morphine causes euphoria and it is highly addictive. Addictive drugs have
2 important properties,

I. Tolerance ii. Dependence

— Same doses of morphine which was | — Psychological:

able to cause euphoria previously, is Characterized by craving.
unable to cause now — Phuysical:

— Due to tolerance, the person keeps Characterized by withdrawal
on increasing the dose. symptoms

— Q. Tolerance can occur to all the - Withdrawal symptoms of any

actions of morphine except? addictive drug:




3Cs — 2 types

C — Constipation * Sympathetic symptoms:
C — Constriction of Pupil - Tachycardia, palpitations, tremors, Hypertension
C — Convulsions - Common to every addictive drug.

* Opposite to normal action of the
drug:
Eg. Morphine — Causes sedation

Opposite action — Stimulation of brain

131

— Movrphine causes constriction of pupil — miosis
If overdose occurs — Results in pinpoint pupils.
— Absolute C/1 of morphine: Head injury
1. causes miosis
- Head injury patients —Mostly they will be comatose state
- Progress of patient after giving drugs is assessed by pupillary reaction

- Morphine — Pupil remains in miosis — assessment of progress cannot be done

J
Treatment (s intervupted

2. It causes respiratory depression
Head injury — R.R is already depressed
y

Morphine aggravates it
3. Morphine t intracranial pressure

Respiratory depression — Co. accumulates — vasodilation -1 Intracranial pressure

CLASSIFICATION
OP10LD OGONLSTS = stimulof all 3 Receptors [p,K,5]
OP10LD PARTLAL HGONLSTS - portiad agonist af M receptors
OPIOLD AGONTLISEST - BNTAGONISTS - oagonist on One (K], antagonict moTF,u[NJ
OPIOLD ONTAGONILILTS - blocks )l 3 Receptors
PGONISTS
—  DRUGS
MORPHINE
HEROIN — 100 times More addictive than mMorphine
METHADONE = Very long aing 5 LSed in deaddict® OF Opioid
PETHLDINE

CODELNE | PHOLCODEINE [ DEXTROMETHORPHAN | NOSCAPLNE
LOPERAMIDE | DIPHENOXYLATE

TRAMADOL / TAPENTADOL

FENTANYL

BLFENTANYL

SUFENTANYL

REMIFENTANYL E PreplLadder |




CODELNE | PHOLCODEINE | DEXTROMETHORPHAN | NOSCAPLNE 132

7 couqb Suppresants [ Anti tussives
= indicated for dry cough

MH?-A S DESY‘QC‘U.L”

97
PETHIDINE
1% 5> NOR PETHIDINE [very lonq adking ]

—+ s|€ +» Seiwres Lon chronic vsogel

= ¢l along T MAO - Inhibitors

LOPERAMIDE / DIPHENOXYLATE
— Indicated for non-infective diarrhea

— C/I in infections

— To prevent the drug abuse, the wmarket preparation of loperamide and
diphenoxylate — are always given in combination with Atropine (Sub therapeutic dose)

TRAMADOL / TAPENTADOL

2 MOP
» MoK, &+ } comses anolgesio
= AN SHT g NA in Spinal cord

—  Use For QnesSThesia

FENTANYL, PLFENTANYL , SUFENTANYL € REMIFENTANYL
7  highly lipid soluble drugs

? d
~ cowmses Post op. muscle rigidity [ poct op. musce pain ¢lb Succing! choline]
2>  SUFENTANYL =+ most potent opioid

—  REMIFENTANYL > Shortest acking opioid L it metabolism by Pseudo chel

2. PARTLAL REON1STS
7 BUPRENORPHILNE > hag CEILING EFFECT On respirakory depression

3. AGONLST ANTAGONIST

—> DRUGS
P > PENTAZOCINE

N 7 NALRUPHLNE
B 2 PBUTORPHANDOL

>  ogomist @ K & antagonist @ M
= §lE -  hallucinokions

4. PNTAGONISTS

=  DRVUGS
NALOXONE 7 Ghort acking o given v
NALTRE XONE 7 lohg ating » gQiven Orally

~  DoC for oculs Opioid poisoning =  Naloxrone

=  poc for mMalnhtainance in Opiofd poisoning —+ HNaltrexonhe EPrenLadder_




OPIOLD DEADOTCTION

SHORT TERM ADDICTION

LONG TERM ADDICTION

Stop opioidg

l

WITHDRAWAL SYMPTOMS

|
L +

Sym. System @ OPPOSITE TD OPIOIDS

REPLACE T METHADONE
[ less addictive & Long acking
cowse less euphoTia 1

4
J doge grodually & STOP
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R by Ry by RELAPSE PREVENTION
-BH — BZD NALTREXONE
— CLONIDLNE
PLLOHOLS
PLCOHOL ETHYL ALCOHOL METHYL ALLOHOL
L Alc. dehydrogenase ! \J
ALDEHYDE Aceral dehyde Formoldehyde
l Ald. dehqdmcﬂt NoSe .I, l
RCLD Aceric Acid Formic Acid

ETHYL RALCOHOL
DISULFIRAM
= Inhibitg

2  osed ag

Acekal dehydle dEhL‘d rogenase
ALCOHOL AVERSION THERAPY
=  fnstead of evphoria , Lnpleasant symptomns occur on consuming alcoho)

dit 1 acetol dehwyde

DISOLFIRAM LIKE REBRCIION

2  DRUGS
¢ —> CEPHALOSPORINS [somel
CHLOR PROPAMLDE
G > GRISEOfOLVLIN
M —> METRONIDAZOLE
P ™ PROCARBAZINE

METHYL ALCOHOL
— Both formaldehyde and formic acid can cause retinal damage and blindness
— For inhibiting alcohol dehydrogenase — Ethanol has been used.
— Ethanol (Ethyl alcohol] act as a competitive inhibitor of methanol
— Ethanol:
e Cannot be given Intravenously
e Given by intra — gastric route (through Ryle’s tube)

- Depende,nt on GlIT absorption
)
Not reliable

!
So, we cannot exactly titrate the effect with the dose

o [t is alcohol - So produce inebriant effect B2 preoLadder |



— To avoid the above side effects, new drug has been developed called
Four Methyl Pyrazol / FOMePizole
e Competitive inhibitor of alcohol dehydrogenase itself
e Can be given by IV route
e [t is not an inebriant

e D.O.C for methanol poisoning

— Folic acid — 1 the metabolism of formaldehyde /formic acid

ETHYLENE GLYCOL
- Used as Anti — freeze / lubricant in the industry
- Act like alcohol — i.e. metabolized to form aldehyde
Ethylene glycol
| Alcohol dehydrogenase
Glycol aldehyde
| converted to
Glycolic acid
| metabolized to form

Oxalic acid

— Q. A person has consumed some industrial solvent, & the person comes with
metabolic acidosis & has
oxalate crystals in the urine. What (s the diagnosis?
Ans. Ethylene glycol poisoning
> Treatment: Fomepizole (Inhibit alcohol dehydrogenase)

ALCOHOL DE — ADDICTION

— There are 3 methods:

8 Replacement method

(. By giving drugs which | craving of alcohol

(. Aversion therapy
(i) Replacement method.:
— Replace the addictive drug with similar type of drugs which are long acting.

*Alcohol — CNS depressant
— So, replaced by long acting C.N.S depressant
i.e Benzodiazepines > Chlordiazepoxide / Diazepam

\
Gradually | dose

¥
Stop

B preoLadder |
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(i) Drugs | alcohol craving: 135|

None — Naltrexone — can’t | opioid craving; it |se risk of relapse in opioids
of — Ondansetron
The — Topiramate

Above — Acamprosate
(iif) Alcohol Aversion Therapy:
Ethanol
| Alcohol delhydrogenase
Acetaldehyde
| Aldehyde dehydrogenase
Acid
2> Major euphoric effect of alcohol is caused by ethanol
2> After sometime, metabolism occurs and produce — acid — inactive — no
effects

2> If acetaldehyde accumulates, it causes adverse effects

e Vomiting
e Headache
e Labile B.P

e Blurring of vision
2 [f aldehyde dehydirogenase doesn’t work, aldehyde accumulates
2 Drug inhibiting aldehyde dehydrogenase — Disulfiram — used for alcohol
de-addiction
— [t doesn’t | craving
— The person would be afraid of taking alcohol becoz of the adverse
effects he had experienced due to disulfiram. — Alcohol aversion therapy.

* Psychological dependence
> Person has craving & person is psychologically dependent that he cannot live
without alcohol
> But if person doesn’t get alcohol, there may not be any physical symptoms.
*Physical dependence
— Person is physically dependent
— If the person doesn’t get the alcohol, the person develops physical symptoms
| called
Withdrawal symptoms
Disulfiram
> Only indicated in psychological dependent patients.
>C/1 in physically dependent person

B preoladder |



DRUGS AFFECTING FLOW

HEMATOLOGY

136

l

l Fibrin
«— | Plasmin
J, (helps EO

cleowr
Thvombus ]

Bleeding prevent”

)

fnote
plokelets

ARTERY

more
Fibrin

VELN

ANTL PLATELET DRUGS
@® GPOb|mMa Lnon Sticky] 6 Cj P e o Lexeeriorizar? ]
@ Plokeleks O) Ploteleks ¢
2070
O Blood vessel : rg_} ,6 Blood vessel Sticky
© @ A3 O
@hpP
NORM AL INJURED
1 ASPLRIN 7 otk on TRA,
CLOPLD
2. CLOPLDOGREL } N —
TICLOPIDINE
3. BBLCLALMAB )
TIROFIBAN 7 ut on GPIOb| Mo
EPT1 FIBATLDE

1. DRUGS PCT ON TXRn

Phospholipids
)

Prochidonic Acdd
I

L
Prostagjl onding
PG G;._f HQ_
: L 2
TKR o F’GI;L pGDJ_,E:J 6_

PlaeletsS EndoTRelium oRer
TXA 4 —  comse Agqreqakion
PaI T  Trnhibit acaqre.qc-.tion
ASPIRIN 2 Irreversible inhibitor oOF cox

-

LevkotIrienes
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2. DRUGS ACT ON BADP 137

~ PDP Receptor - PSLYI:)_
—7 DRUGS
CLOPLDOS§REL
TICLOPLDTNE

 Tese drugs frreversibly inhibit P,Y o
~ Bof are Prodrugs linockive]
7 Aivaked by <CYPQcI9
— OMEPRRZOLE finhibit cYpacC19
* should not combine T these drugs
PRASUGREL

- Like clopidogrel, it is also an irreversible inhibitor of ADP
- Faster acting than clopidogrel
- But prasugrel is high risk of causing cerebral stroke (therefore C/1 in stroke)

—  REVERGSIBLE P,Y,, INHIBLTORS
CAN GRELOR
TLCA GRELOR
3. DRUGS ACT ON GP Oblmo — strongest antiplakler drugs

> ABCIXIMAB
> TIROFIBAN
> EPTIFIBATIDE
4. DRUGS ACTING ON THROMBIN RECEPTORS

— Like Thromboxin A2 and ADP, Thrombin can also activate Platelets.

— However, Main function of thrombin is to generate Fibrin.

PAR — 1 receptor

N7
&

THROMBIN

PLATELET SURFACE

— On the surface of platelets, PAR — 1 receptors are present, thrombin
binds to this receptor and results in activation of platelets, drugs are developed
which inhibit PAR - 1 receptors leading to anti- platelet action.
PAR — 1 Antagonist:

e ATOPAXAR

e VORAPAXAR
% PreplLadder |




ANTL PLATELE] DRUGS ARE PREFERRED 1IN ARTERLAL THROMBOSIS
ANTL FIBRIN DRUG§S [ ANTL COAGULANTS
ORAL ANTI-COAGULANTS
1. Vitamin K antagonist
2. Direct thrombin inhibitor
3. Factor Xa inhibitor

1. WARFARIN WARFARLN
— Liver can produce all clotting factors but 4 % lVL;IK ’ é‘;

factors (1, VII, IX, X) require vitamin K to % [ ' Ra

become active

— Vitamin K result in y-carboxylation of
glutamate residues of I, VII, IX, and X to make them active.
— Vitamin K can also activate certain anti-clotting factors like protein C
and protein S.
— Warfarin acts by inhibiting vitamin K
—When we start warfarin for initial 1 or 2 days there is increased in
risk of clotting known as Hypercoagulation or Dermal vascular necrosis. It also

known as Purple toe syndrome (mainly seen in genetic deficiency of protein C)

Properties of Warfarin:
1. Oral anticoagulant
Inhibit vitamin — K
4-5 days to produce action

Mainly used for maintenance purpose

h = W N

Anticoagulant effect
e In vivo (inside the body)- Effective

e In vitro (outside the body) — Not effective
6. Contraindicated in pregnancy: Fetal Warfarin Syndrome

Wavrfarin prevents activation of osteocalcin

!
Leads to skeletal deformity

J
Microcephaly, Nasal hypoplasia

7. Effect of warfarin is monitored by PT / INR

7 MONLTORING
2  mainly aFFeckS extrinSiC polRwam
"  monitored by Pro Tarombin Time or INR
—7 CLOTTING PATHWA'Y
Extrinsic palhwoy monitored bt‘ Prolkrombin Time L[ PT]

Intrinsic palfwoy mMonitored by octivated Portial Thromboplostin Time

NORMAL VALUES
PT = Ja-1s8 Sec Lvi158)
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9n WARFARIN Therapy , PT 2 -3 times the control value
HEPARIN mainly affects Intrinsic pahmwoy s mMOonitored by aPTT

Y L - Worrarin H =  Hepauin

E 7 Extrinsic pothwoy INT = Intrinsic paThiiay
PT — ProTRrombin Time

PROTHROMBIN TILME MEASURE MENT

AR 1 LAR & LABR 3
BEFORE [INARFARIN THERB PY 10 sec 15 Sec a0 sec
AFTER WWARFARLN THERAPY 20 Sec 30 Sec L0 Sec
~ DIfFfFerent lobg qives different control valves for the Same somnple
=  SOWTION 7 Measure bol Samplt in SAME LAB

INR. [ Tnternakion o) Normalizged Rokio ]

7 ISL ISTI = Intemoktional
Sensitivity Index

INR, PT oot

PTcontrol

G

= valve oFf INR. wWill be some in all labs

WARFARIN OVERDOSE:
— Overdose of Warfarin causes bleeding
— Active factors like lla, Vlla, IXa, Xa (which are known as Four

Factor Complex (or) Prothrombin Factor complex) is the Treatment of choice.

— If Four Factor Complex is not availabale, then fresh frozen plasma can be used.

— (f the fresh frozen plasma is also not available, Whole blood should be given.

— But the Treatment of choice for bleeding tendency due to warfarin is Vitamin K.

— Vitamin K (s also antidote for Warfarin overdose.
INR values and Treatment of warfarin overdose:

e <5 — Warfarin should be stopped.

e 5 to 20 — Warfarin should be stopped and Vitamin K is administered
e >20 — Warfarin should be stopped and Four factor complex is given.

2. DIRECT THROMBIN INHIBITORS:

Dabigatran- can be given Orally and does not require monitoring.

e Dabigatran overdose / toxicity is treated with a monoclonal

antibody called darucizumab.
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3. DIRECT FACTOR Xa INHIBITORS:
e Rivaroxaban — reversible oral Xa blocker / antagonist, and this

drug do not require monitoring.

e Other drugs are, Rivar — Reversible
O — Oral
- Apixaban
P XA — XA
- Edoxaban B - Blocker (or)
- Betrixaban AN - Antagonist

e Andexanet Alpha is the antidote for factor Xa inhibitor overdose,

INJECTABLE PANTL WAGULANTS [ THROMBIN [ 0ol INHIBLIORS
1. INDIRECT [Ja INHLIBLITORS
2. DIRECT 0o INHIBITORS

1. INDIRECT No INHIBITORS [ HEPARIN]

Heparin <+ ANt Thrombin Heparin t ANt Thrombin
*L | HEPRRLM 4'

Antihrombin  Activated \ \ ARLITRrombin  Activaked
J' ANTL THRDMBIN ? Oa ;.CL .L

AT inhibit Thrombin in COMPLEX - AT inhibit xa

LHeparin + AT + Oa )

UFH - activate antithrombin — Inhibit factor lla = Xa

LMWH - activate antithrombin — inhibit factor Xa > lla

Fondaparinux — activate antithrombin — only inhibits factor Xa

HEPPARIN
1. Route ™ Sjc or (v
Inhibit Xa & Oa
Immmedioke Action —  oseful in awll conditions
Ankicoagoulant of choice 1 pregnancy
monitoring done by QPTT
Antidote -+ PROTAMINE SULPHATE
SIE =r Blee.qu
Hepowrin 1Induced Thrombouytopenia

Lo oo oo

- LMWH usually does not require monitoring
- But in a patient with renal failure we need to monitor the LMWH by

doing anti factor Xa Assay

140
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HEPARRIN INDUOCED THROMBDCYTOPENIA [ HIT]
— ’
Thrombooytopenia.  OCCOKS PRTI
<  THROMBOSLS present
= poOC 2 DIRECT THROMBIN INHIBITORS

Heporin
PF 4

Plakelel
ontibody

anktigen {

- DLRECT THRDMBT-N INHIBITORS
-
BRUGS HIT

LEPIRUDIN
BIVALIRUDIN > Injeckobles
ARGA TROBEND
MELAGATR &N

DARLGATRAN 7  qiven orally

ANTL COAQU LANTS ARE MORE EFFECTIVE IN VENOLUS THROMBOSIS
— indicoked in bvT & Pulmonary Embolism

THROMBOLYTIC DRUGS | TLSSUE PLASMMINOGEN ACTLVATORS [FIBRINOUYTIC DRUGS
= PLASTMIN removes thyyombus

£t PA
PLo.sninogen > Plasmin
— DRUGS
STREPTOKIN ASE i o
> Short acking, given IV
UROKINASE
ALTEPL ASE J
3
RETEPLASE long ackings qQiven ag bolus
TENECTEPLASE f Tenecteplase —* Longest cmd:inc&
STREPTOKINASE

= derived from Streptd coccos
—~  can Couse BLLERGY
—  PBNTLBODLES aguinst Shteptokinase produced

7tPA [ RECOMBLNANT TLSSUE PLASMINOGEN ACTIVATORS ]
—  RALTEPASE
RETEPLASE
TENECTE PLASE

2 No allrgy , N0 antibody formak” 0ccurs

% PreplLadder |




Overdose of thrombolytics leads to bleeding 142
Antidote: EPLISON AMINO CAPROIC ACID (EACA)
TRANEXAMIC ACID

DRUGS AFFECTING CELLS
> Hematinics
> Growth factors

HEMATINICS

These are nutritional substances which help in formation of blood
E.g.
1. lron (Fe) — deficiency leads to microcytic anemia

2. Folic acid (FA) | deficiency leads to megaloblastic anemia

3. Vitamin B12

——

lron Deficiency Anemia

l.e. Microcytic hypochromic anemia
Cause of iron deficiency —

1. Nutritional deficiency
2. Blood loss (e.g. menstruation)

3. Hookworm infestation

Rx — Oral lron - RxOC

For children iron drops are available. These should be given deep in mouth or

else they cause skin pigmentation.
After giving treatment

- Earliest response — Reticulocytosis

- If Hb is improving by 0.5 g/dl/week, that means adequate response.
- Oral iron treatment is continued for 2-3 months even after the Hb levels

come to normal to replenish the iron stores in body.
INJECTABLE IRON
[ron dextran — iv and im

[ron sorbital citrate (im only)

B preoladder |




Intramuscular iron (s given by z-track technigue to avord pigmentation
- Indication of injectable iron:-
1. Oral iron cannot be given
e.g. — malabsorption
- Not tolerated (due to Gl symptoms)
2. Given with erythropoietin
Evythropoietin will stimulate RBC formation and will unmask any iron

deficiency

- Dose = 4.3 x Hb deficit (g/dl) x body weight (kg)

Megaloblastic anemia

Causes
1. Folic acid deficiency
Rx — folic acid orally

2. Vitamin B12 deficiency

- If It is due to intrinsic factor (IF) deficiency: Injectable vitamin B12

Note - In undiagnosed megaloblastic anemia, never give FA alone
Reason —

FA — stimulates RBC production
Vitamin B12 — stimulates RBC production
- Myelin sheath formation
So if a person has megaloblastic anemia due to B12 deficiency and we do not

know the cause (ie. B12 or FA deficiency) and we start treating on FA alone.

His blood picture will improve (RBC, Hb) and his symptoms will improve
initially. But due to B12 deficiency, myelin formation won’t take place so his
neurological symptoms will get worse. Also the B12 stores will get used up in
forming RBC. This will further worsen the symptoms. It can result in Sub-Acute

Combined Degeneration of spinal cord.

HEMATOPOIETIC GROWTH FACTORS

Cells Growth factor | Indications
RBC Evythropoietin | Anemia d/t chronic renal failure
Anticancer drugs induced bone marvrow suppression
WBC G-CSF a. Leukopenia due to bone marrow |
GM - CSF b. Mobilize PBSC peripheral blood stem cells
Platelets | IL-I Thrombocytopenia d/t BM |

Thrombopoietin
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ERYTHROPOIETIN 144
—7 INOLCATLONS
7 Pnoumio dlE chronic Kidney digease
Bnaumian dit BM suppresSion

— QverdoSe cairses —  PolycyMmemia
— DRUG > DARBOPOLETIN [ Recombinant Eryiropoietin]

G - CSF § @M - CSF

= INDLCATION — lLevucopenia dle anticoncer drugs
— DRUGS
Q - CSF =  FLLGRASTIM
PEG FLLGRASTIM
GM - CSF -  SARGRAMOSTIM
MOLGRAMOSTLM

IL - 11 7 Used Ffor thrombowtopenia dit anticancer drugs
—2 OPRELVE KIN

THROMPBOPOIETIN RECEPTOR AGONLSTS > used in ITP
— ROMLPLOSTIM
ELTROMBD PAG
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CELL WALL SYNTHESIS INHIBITORS

CLASSIFICATION OF PAMA BASED ON
1 cwaL pruaS L kils]
STATLIC DRrRU&S [inhibits Qrowrm ]

— Static and cidal drugs both can be used in normal immunocompetent persons.
- In Immune-suppressed persons only cidal drugs are used, static drugs should not be used.

— Major cidal drugs are, (BEVAFA)
e BE - BEta lactams
e VA — VAncomycin
e F — Fluoroquinolones
e A — Aminoglycosides

2 TYPE OF ORGANISMS
3 CHEMICAL STRUCTORE
4A. SOURCE = ANTIBRIOTICS & NON - ANTLBLOTICS
5. MECHANLSM OF ACTION
0. cell woll synhHesiS Inhibitors
Protein synmesSis Inhibitors
Metabolig m
DNA
Mermnbranhes

08N oo

CELL INALL SYNTHESIS INHIBTTORS

=  DRULUGS
Firmly —  FOSFOMYCIN 7 uvsSed for UTL
Bind to — BETA LACTAMS
Backerial 7 BACITRACIN —  Local vuse only
Cell —”  CYCLDSERINE -+ osed in TR
vadl ™ VANCOMYCIN
BETA LACTAMS
3. PENTCILLLNS —» and ring 18 diffrent in
Q2 CEPHALDSPORLNS 2} a different B lattoms &
3 CARBAPENEMS absSent 'y MONnobactamg
4 MONDBACTAMS *
PENTCILLINS
PENICILLLIN § | BENZYL PENICILLIN
LImITATIONS
1 not effickive orally [Acid labilel]
2 Short acking [ dit ropid tubular gewetion ]

3 Norrow Spedoraufy)
A- ResSigtance

=1
5. Pllergy E) preoLadder |




1. Pcrp RESISTANT [ ORAL PENICLLLINS

Vv 7  PENICLLLINV

OXACTLLLN
D1CLOXACILLIN
CLOXACLLLEN

P 0 D O
VB R

AMPICLLLTN
AMOXYCLLLTIN

DURATION OF ACTION OF PENICILLIN G
PROBENECID compete T Penicillin ok

ockion of Pfenecullin

PEPOT PREPARATIONS
Z?  BENLATHINE PENILCILLIN §
—  PROCAINE PENICLLLIN G

_}

SPECTRUIM OF PENICI LLIN G
GRAM +=Five

™

Groumn

146

tubuwlor pumpg —7 4 durakion OF

- L.or\q est qu:inq Penicillin

Pepot preparakiont asre gqiven By im Only

—jve

P

cocei Rocillug coccCi Bacylli
L l l l
chreptDd Boullvg Neisserio. nhot effFewtive
Stophylo clogtridiorn
PiphMeria
Listeria
EXTENDED | WIDE SPECTRUM PENICILLLNS
S - PMPLCILLIN g AMOXYCLLLLN
ci —  CARBENICLLLUIN ]
Ty —>  TICARCLLLIN T —
™ —>  ME2LOCTLIN DRULGS
A ™  PpzlocrLLtN
P 7  PIPERACLLLIN

5 .
. ’
HE

VANCOMYCIN [S NOT EFFECTLVE ASAINST PSEUDOMONAS
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4. P LACTAMASE INHIBLTORS 147
*®e\ Bacterfo

CLAVULINIC ACID + AMOXYCILLIN B ‘s

A o Penicillinase or
SULBACTAM + PAMPICLLLIN Penicillinase — B loctamoge
TA2ZOBACTAM Tt PIPERACLLLIN mESIEhE
Penscilling
PENICLLLINASE RESISTANT PENICILLINS R lactamnase
inhibitor

£ = CLOXACLLLIN
O 7  OXACILLLN

N 2 NAFCLLLLN

D ™ DLCLOXACLLLIN
O
M

?  METHICILLIN [ most resistankt ]

=2  mMrSA [ Memidllin Resistant Staph. aureus ]
™ registance ig dit olteror™ In Penicillin Binding Protuin
—  p lodammg are inefFfeckjve except 51h qen. Cepholosporins

5. BLLERGY
7 6KIN TESTING done by Introdermal injed® of drug
= CROSS ALLERGY ~—  allerqic tD one penidllins 4, all B latkomsz are allergic

except MONOBACTAMS
PENTICILLIN @ TINDLCATCONS

FIRST LINE DRUGS 1IN
L =2 LLETERLP

P > BCIINOMYCOSIS
g >  SYPHILIG
¥ Z  TETANULS
M ™ MENLNGDCOCCUS
x } ANTHRAX
N
LISTERIA:

— Drug of choice for listeria is Ampicillin.
SYPHILIS:

SYPHILIS TYPES TREATMENT

Primary syphilis ] single injection of Benzathine Penicillin G
Secondary syphilis  Early i IM route, Dose of 2.4 MU

Latent < o —
Late 3 injections (1 injection a week) of

—

Tertiary syphilis (except neuro) | Benzathine Penicillin G, IM with 2.4 MU
Neurosyphilis - Penicillin G (Aqueous/Crystalline) is the Drug of

Choice of Neurosyphilis, Procaine Penicillin G

Can also be used for the treatment. % orenLadde
rep r |




TETANUS:
— Drug of choice and First line drug for Tetanus is Penicillin G >

Metronidazole.
MENINGOCOCC!:

Meningococci

148

/N

Treatment Prevention — Less effective
— C/| in Pregnancy and
/ \ l children
Empirvical  Definitive 1, Cr'proF{omcr'n« — Can be given Orally.
Prophylaxi
l l 5. Ceftriaxone — DOC for Prophylaxis of
Meningococcal Meningitis.
Ceftriaxone  Penicillin G l
e Move effective than ciprofloxacin
e DOC in pregnancy and lactation
e Injectable only
ANTHRAX:

— Drug of choice and first line treatment is Penicillin G > Ciprofloxacin.

GONOCOCCI:.

— Drug of choice for Gonococcal Urethritis is Ceftriaxone.

— Drug of choice for Non-Gonococcal Urethritis is Azithromycin.

— Drug of choice for Mixed (Gonococcal and Non gonococcal) urethritis is
Azithromycin.

CEPHALOSPDRLNS
1St GEN. and GEN. 3rd GEN. AR GEN 5 GEN
EFFECTIVE AGAINST
Gm tive GQm +ive Gram +ve Qromn —ve MRSH
Gm —ive Gram —ive
Anhaerobic | INideSE Speckruim
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1St GEN. .and GEN. 3rd GEN. AR GEN .5ﬂS GEN
CEFAZDLIN CEFUROXIME CEFOPERAZONE CEFEPTME CEFTLBIPROLE
CEFA LEXIN CEFOXITIN CEFTRILAXONE CEFPIROME CEFTARDLINE
CEFA LOTHIN |CEFMETAZOLE CEFOTAXTME
CEFALORLDINE| CEFOMANDOLE CEFTIL ZOXIME
CEFA DROXIL |CEFACLOR CEFPODOXIME
CEFTAZLLDOIME
CEFTIBUTEN
MOXALACTAM
_ CEFIXIME

: |

|

3 DISULFIRAM LLKE REACTION

BLLE SECRETED ANTI MICROBILAL PGENTS

cef In

r'J» 2z M »

DisSeale

—

V2R TSN S

CEFDPERRAZONE ,CEFTRILAX ONE
RIFfAMPLCIN

ERYTHRO MYCIN

NAFCLLLIN

AMPICILLIN

LincoSAMIDES [ cliNnpAMYCIN ]
DOXYCYCLINE

BILLE SECRETER CEPHALD SPORLNES

— Sore in Yenal fojlure

—  Includes
CEFDPERRA ZONE
CEFTRLA X ONE

BNTL PSEUDDMONAL CEPHALOSPORINS

= includes
CEFEPLME
CEFPLROME
CE FOPERPLONE
CEFTAZIDIME

T not to be qiven T olcoho)

= includes
CEFOPERAZONE
MOXALACTAM
CEFOTETAN
CEFOMANDOLE

A 4 PROTHROMBIN

=  includes

CEFOPERRAZONE
MOXALACTAM
CEFOTETAN
CEFOMANDOLE

[ most efrckive anki pteudomonal cephalogporing
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CARBAPENEMS 150|
(mipenem:
e Effective against Gram (+), Gram (-) and Anaerobes
e Always given with Cilastatin because if given alone it is broken down
by Dehydropeptidase enzyme in the kidney

o [mipenem is a broad spectrum antibiotic, it is also effective against Pseudomonas.

Side effect of imipenem: Seizures
Contraindication: Epileptic patients

Other Carbapenems:

—_—

@ Meropemem

e Ertapenem cilastatin not required,
—

e Doripenem lesser visk of seizures

e Faropenem  _

— All carbapenem’s are injectable except Faropenem which can be given Orally.
— Any bacteria (mostly Klebsiella) which has Extended Spectrum Beta
Lactamase (ESBL) enzyme (s resistant to most of the antibiotics (except carbapenems)

Limitations of ESBL:
— Cannot break carbapenems and hence carbapenems are the drug of
choice for ESBL producing bacteria.

— Can be inhibited by Beta lactamase inhibitors like Piperacilllin + Tazobactam combination.
New Delhi metallo—beta lactamase (NDM):
— NDM can break most of the antibiotics (just like ESBL) and it
e Can break even Carbapenems
o [t cannot be inhibited by Beta lactamase inhibitors
— This infection is also known as Superbug.
— Colistin can kill the bacteria that produces NDM beta lactamase

— Colistin is the drug of choice for NDM producing bacterial infections

MONOBACTAM™
BLTREONAM
2 do not show wrose allerqy

T effeckive Only aguinst &@m -jve badkeria induding Pfeudomonas
VANCOMYCIN

7 Not efrective orally [ NOT ABSORRED)
7 given by v = releases HISTAMINE — RED MAN SYNDROME
=+ slIEe
7 nephvotoxric
—7  Ototoxic
—F  Nnot efFFeckive aguinst Pseudomonas EPrepLadder_
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* MRSA [boc]
<7  PSEUDO MEMBRANOLS COLITLS
2 cormmensal bocteria protect the GIT from i{nFewrion
7 by competing T nutritfon & producing BACTERIOCIN

<+  Ryoad Spectraum ontibiotics Killg commensals ., wWhich

Predisposed t© SUPER INFECTEION
= IWBC formg a membrone —~+ PSEUDO MEMBRANE

PSEUDOME MBRANE COLITLS
1 mC organism responsible > Clostridiom difficile
— 3rd qen. cephalosporins 7 clindomyan
— ORPL VANCOMYCIN
lonly oro) indicak® of vantomycin ]

2. ™MC couse
3. Dboc

GLYCOPEPTIDES
VANCOMYCLNI

TEICO PLANIN

ORITA VANCLCN > DO not coursSe
DALBA VANCLN RED mAN SYNDROME

TELRVANCLN

PROTEIN SYNTHESIS INHIBITORS

PROTELN SYNTHESIS INHLBLTORS
TRANSLOCAT"

m RNA
RibosSome
1. TETRACNCLINES =  inhibit the atathmunt OF ERNA to A Site
2. CHLORAMPHENLCOL = inhibit the Joining of & AR L peptide bond Formok™ ]

—

3. ™M =2  MACROLLDS :
nhib; Tranglocok ion
C =2 CLLNDPMYCIN i hibit

@ 7 QULNPRISTIN

4. RMIND GLYCOSIDES T akg by causing Misreading OF MRNA codon
7 only cidal protein Synthesic inhibitor
BINDING
Binding
B AMLNOGLYCOSIDES
i TETRACYCLLN ES
30 S bind @ 305 RibosSome

Rest all b"\d ok 508 vribosome E A
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1. TETRACYCLINES

DRULGS

TETRACYCLILNE

OXY TETRA CYCLINE
CHLOR TETRA CYCLINE

DEMECLOCYCLINE 7 oSt phototoxic o highest rick of D1
DOXY CYCLINE
MINO CNCLLNE 7  highect westibular dysfunction

PDOVERSE EFFECIS

162

K = Kidney Ffoilure = cl1 except Doxycycline

R 7  Pnkianobolic

P 7 Phototoxic

I 7 nSipidus diabetes

L 7  Liver failure c¢j1

O 77 Dentition g Bone (dr in preghbancyy § children)

E 77 not be given after Expiry [ risk of Fanconi Syndrome]

v 7 westibulor dysfunct®
OSES

S = €IRDH [ pemeclouycline]

R =+ Ricketdsia (ooc]

I —*  Gronvlomo Inquinale [boc]

L — LV

A Atypical pNeumonja L[ooc =+ MAcroOLIDES ]

<

K = cholera [ pocl

A 7 Lwminal Amoebiasic [ ooc For omoebiosic -y METRONIDAZOLE ]
RESISTANCE:

— Resistance to tetracyclines > Due to development of efflux pumps in bacteria.

TIGECYCLINE

— Resistant to efflux pump

— Mechanism of action is similar to tetracycline but chemical structure

belongs to Glycylcycline.

— Tigecycline is a broad -spectrum antibiotic but it is not effective against pseudomonas

_>

It (s secreted in bile and so it is safe in case of renal disease.

2. CHLORAMPHENICOL

-
s
s
%
=

[t is a protein synthesis inhibitor

[t binds to 50 s ribosomes and inhibits the joining of amino acids.
Bacteriostatic drug (like most of the protein synthesis inhibitors).
Rarely used now a days > bcoz, Not effective and toxic.

nitially, chloramphenicol was the DOC for enteric fever.

E PreplLadder |




— But now most of salmonella has become resistant to Chloramphenicol by 153
developing inactivating enzymes.

— [t has high risk of causing BONE MARROW SUPPRESSION

— [t is contraindicated in newborn babies due to rvisk of development of

cyanosis in babies > Grey Baby Syndrome.

—  Now-a-days, it is mainly used in Meningitis (for bacteria resistant to ceftriaxone).
— [t is effective against anaerobic bacteria.
— Rarely if chloramphenicol is sensitive to Salmonella, it is used in typhoid
fever/ enteric fever
3 MACROLIDES

DRUGS anhd Line drugs to Penicilling
ERYTHRO MYCLN 1 Poe For
c = chancroid
CLARITHROMYCIN 7 L. = LECaiUl"ieHCl
ROXI THRO MYCTN ;';‘ :’; Atyplcal Pneumonia
ALLTHROMYCTN ERetRsls
FINDAXOMICIN =+ used in mild to moderall Pseudo Membrane <olitis

—+  cowmses stimulokion OF Motilin@ in GLT
~  piorrhen is SIE
7 vsed in Diobetic qustroparesis

PLITHROMYCIN OTHER ‘THROMYCINS’

=+ very long cm:inq l =  Relokively Short acking

= hon migosomal emyme © 7 mijupcomal emyme inhibitors
7 Fewer druq interock(ons > more druq interadsiong

— Major adverse effects of Macrolides: (MACRO)
- M: Stimulate Motilin receptor (used in diabetic gastroparesis and paralytic ileus)
- A: Allergy
C: Cholestasis: Erythromycin estolate (higher rvisk in pregnancy therefore
Cl in pregnancy but it is not teratogenic)
- R: Reversible
O: Ototoxicity

- Drugs which are safe in pregnancy: PCM
Penicillin
Cephalosporin

Macvrolide

— | Irreversible ototoxicity is seen in:
- Cisplatin
- Vancomycin

- Aminoglycoside

B preoladder |
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— Macrolides: have both antimicrobial and immunosuppressant activity.

— Macrolide with stronger immunosuppressant activity: Tacrolimus

— Spiramycin (s used to treat Toxoplasmosis in pregnancy.

CLINDAMYCLIN

=  Geueted in Bile

7 coumses Pgeudp membroanovs colitis

=  pSed in onauwpbic bocteriol Tnfedfons

MAJOR USES OF CLINDAMYCIN:

— C — Cocci

— A — Anaerobes

—P — Parasites
e Pneumocystis
e Malaria
o Toxoplasma

QUINPRISTIN T DBLFOPRLSTIN
» Bolf Ore Sktreptpogromins
= indicaked "n vRrep [DODC = DAPTOMNCLN]

A, PMINOGQGLYCDEIDES

DRUGS
STREPTOMYCIN | » Not effeckive orally [Not obsorbed.]
GENTH MICLN e ackive mainly on Gm —ive [incl. PSeudomonas]
TOBRA MYCLN * Not effrcbve ON Oohawohic batkeria
NETILL MYCLN * cidal drugs
NEO MYCLN >+ Nephto toxic [mox. by Neomycinl
CAPREOTINCEN Puditory [mox. by Amikacinl
KANA MYCLN ® OtotoARfC
BMIKACIN <vestlbular L mox. bld Stre,ptom:.jcin]
| *caumse newro musalar blockada [max by Neomyaun J

=  c¢APREOMYCLN (s chemically not ammaqlgcoside

STREPTOMYCIN — TB, PLAGUE
CAPREOMYCIN
KANAMYCIN ~— 2NP LINE DRUGS FOR T.B

AMIKACIN
NEOMYCIN — HEPATIC COMA [GIVEN ORALLY]

E PreplLadder |
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Hepatic coma:
—In our GIT, urea is present which is converted into ammonia (NH3) by the enzyme urease.

—Ammonia (s absorbed and goes to brain causing hepatic coma.
Neomycin:

— [t is effective against gram negative organisms and kills urease producing organisms in GIT.

— [t is given orally for Hepatic coma and this use of neomycin is known as Gut sterilization.

B preoladder |




ANTIMETABOLITES & QUINOLONES 156

PIERIDINE + PRBA + GLUTAMBTE

SULFONAMLDES T FoLic ActD SYNTHASE

Dfet ——> §FOLIC ACID

TRILMETHDOPRLIM
PYRLMETHAMINE 1 DIHYDRO FA REOUCTASE

TETRA HYDRDFOL1IC AciD [ FOLINIC ACID]

DN/

SULFONPAMIDES /| SULFA DRUAS

DRUGS ADVERSE €EFFECTS
SULFA DOXINE

SULFA CYTLNE

Aplastic onemia
Bilivubin displacemenkt - comse Rernicterus in

SULFA SOXAZDLE crqstallurfcn. Vil Berss
SULFA METHOXAZOLE RASH

SULFA SALATZINE Rcetylokion

SULFA DIAZINE SLE

=z 0 g P O G D
U 2N 2 A

DAPSONE Hemolysis In GEPD defitienw)

- Sulfonamides are structural analogs of PABA, which is essential for
synthesis of folic acid. Therefore, sulfonamides are competitive inhibitor of
FA synthase enzyme.

- In any infection, where pus is present, which usually contains PABA,

Sulfonamides are unlikely to be effective.

Suifonamide T minimMum risk 0F CcrySkalluricc —  Sulfa SO xoaole
SulFadox|ne =+ longqest acking

Sulfagytine —  Shortest odking

Suffasalo2ine

S T

7 prodrug

T uUSes =+ \cerakive colitic [pod
7  Rheuvmokoid Armritls

=  Aq Sulfadiazine  —+  Used for Burn dressing
—  Dopsone = USed for Leprosy

Dermakitis Herpetiforenis [boc]
COMBINATIONS

1 COTRLMOXP ZOLE

TRLMETHOPRIM + SULEFAMETHOXA20LE

7 rakio for best botcericidal ackiviky -+ 1230

rok=io in toblek EOo axtoin this rokio -+ s
2  DpocC Eor

P = Pneuwrmoystis jivovea
N ™ Nocardica

B - RBurkholderia CepaciQ %PmpLadder_




2. SULPADOXLNE =+ PYRLMETHAMLNE 157

7 Indicoked W Pomgikic nfectiong 2 ™Maoloria
—~>  Toxoplasmosis

DNA GYRASE INHIBTITORS
®  DNA GYRASE 7  introduces negokive Coilg § helpg in replication
7 DNAqurase Inhibitors
- inhibit replicakion
Chemjcolly these are QUINDLONES
QUINOLONES
1 NALIDIXIC ACLD = Lged In OTL
2 FLOORD QULNO LONES

FLUORDBQULNOLONES
DRUG&L

N ORFLOXA CLN > ousSed in OTI
orol drog For Typhoid & DOC for ANRIOX

\)

CIPROFLOXA CLN
OfLoXp CLN

PE FlOXpCLN
SPAR FLOXA CILN
LEVD FLoxp CIN
MoXL FLOXA CLN
GATL FLOXPCLN
TROV S FLOXA CIN

4

Lonq o.d:inef s olso ackive oqoinst anaerohes

i

Wikhdrawon [caunges dysqlycemial

oral dda) drogs
Wide gpectraon [ am tive § Gm -—ivel
CIT in pregnana} & Children C<iByrs] [ conce c:a.rl:llocae g tendon damuae.]
tnduce seiavres [avoided in Epilepsy]
i1 in Renal Fajlore
EXCEPTLON
P —  PEFLOXACIN

1 4+ 4 14

M 7 MOXIFLOXACLN
T = TROVAFRWXACLN

7 Phototoxidty [ max. T Shawrfloxadn’]
— RESPLRATORY fQ
O > OFLOXACLN
M 7 WOXIFLOXACLN
G T GATL FloXpCIN
LEVORloxpcin [isomer Of Offoxadins Long acking
~  ackive aqaingt respivakory infeckiong caumsed by
Gm +Tve backeria
qm —ive backeria
Atypical bakeria
Mycobacteriom TB
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— Recently FDA issued a black box warning which says that they cause
neurological side effects.

— Neurological side effects are of two types,
- CNS
- Peripheral Neuropathy (PN)

Norfloxacin:
— Mainly excreted by kidney and it is used for Urinary tract infection

— Among all the fluoroquinolones
- Minimum oral bioavailability - Norfloxacin.
- Maximum oral bioavailability — Levofloxacin.

Ciprofloxacin:
— Drug of choice for prophylaxis of Meningococcal meningitis

— Contraindicated in pregnancy and children.
— Ciprofloxacin is co — drug of choice in Anthrax. (Penicillin G is DOC)

— Used (n enteric fever.

Sparfloxacin :

— Most phototoxic and longest acting fluoroquinolone.

— Second longest acting fluoroquinolone is Moxifloxacin.
Gatifloxacin :

— Qatifloxacin can affect blood glucose level causing Dysglycemia leading to
hyperglycemia or hypoglycemia.

— Due to these side effects it has been withdrawn from india.
Moxifloxacin :

— Second longest acting fluoroquinolone.

— Safe in renal failure like (Pefloxacin and Trovafloxacin).

— Respiratory fluoroquinolones with widest spectrum used for treating
many infections.

— Effective against anaerobes.

DRUGS AFFECTING CELL MEMBRANES

— DAPTOMYCIN (Drug of choice for VRSA but not in case of VRSA causing
Pneumonia; as it is inactivated by pulmonary surfactant)

— POLYMYXIN BB

— POLYMYXIN E also called as Colistin

158
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— Drug of choice for VRSA causing Pneumonia — Linezolid. 159
— Major side effect of Daptomycin - Myopathy.

— Polymyxins are effect against Gram negative organisms
including Pseudomonas.
— Colistin is effective against Metallo B lactamase and not effective

against servatia and proteus.

ANTIMICROBIAL AGENTS PHARMACOKINETICS

BACTERICIDAL drugs may follow

- Concentration dependent killing (CDK)
- Time dependent killing (TDK)

- Area under curve (AUC) dependent killing (AUC-DK)

CIDAL Drugs
BE — BEta lactams

VA — VAncomycin

F — Fluroguinolones (FQ)

A — Aminoglycosides (AG)
CDK

— More the conc. of drug more is the killing ie. At higher concentration more

killing activity

_,’_ PR Ab
— Given as a single high dose o e "R
— Followed by AG and FQ ] “"‘x.._\_
e s
TDK ————

— Killing activity depends on time for which concentration of drugs remains
above MBC

- M
— Killing activity does not depend on concentration . L a
— Given as multiple dose but small doses .- yi’:
NN
— Followed by Beta lactams and vancomycin A ~
Mnemonic BV ko Time nahi doge to kill kar degi
AVt~ bK
AUC-DK | oy r.r j-. 3 r.I

— Killing activity depends on the area of PC-time curve el / =

— Followed by daptomycin and newer FQ like moxifloxacin T




POST ANTIBIOTIC AFFECT (PAE)

- Applies to both CIDAL and STATIC drugs

Time for which antibiotic bacteria is not able to show bacterial growth

even when (ts concentration (s below MIC

Bacteria prepare for growing

Almost all drugs have long PAE for gram +ve bacteria

Drugs with short PAE (<90 min) against gram negative bacteria are:

() B - lactams except carbapenems

() Vancomycin

Drugs with long PAE (>90 min) are:
o DNA inhibitors — eg FQ

o Proteins synthesis inhibitors e.g.

— Tetracyclines

— Macrolides
— Clindamycin

~ AG

o Carbapenems

IoMg [d min- inhibitor
concentroth T

H

DRUGS NOT AFFECTIVE AGAINST PARTICULAR BACTERIA

Bacteria Resistant to pocC

1. Mycoplasma Cell wall inhibitors | Macrolides

2. MRSA Beta lactams Vancomycin (for treatment)
For Nasal Carvriers -
Mupirocin, Bactracin

3. Pseudomonas Vancomycin Aminoglycoside + Ceftazidime

4. Enteric fever Aminoglycosides Ceftriaxone

5. Anaerobes Aminoglycosides Metronidazole

E PreplLadder |
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MYCOBACTERIAL DISEASES

TUBERCULOSIS

ANTL TUBERCULAR DRUGS
FILRET LINE DRUL§S
H -  IGONIPZLD
R = RIFAMPLCIN [(RCIN)
Z > PYRAZINPMWMIDE
E 7 EMAMBLUTOL
S ~® STREPIOMYCLN

-Hc.rwxr\’ BACTERLA HEPRTDTOKEC_.PREGNF\NCY

H cidal BoMm v Safe |

R cidal .E:DTF) N Safe

Z cidad ilc VN avoided |

= geakiC BOM X So¥e

S ciclad -elc X Cl1
MYCOBACTERLA ?LOCHT'T.DN IMOS'I‘ EFFECILVE DRULG
FACST QROWING INal ) H
INTERMEDNIATE GROWING Spurters [casSepns hewrns(s] R
SLDLW) GROWING _ifc. _ Z

ISONIAZID (INH)
» Causes pyridoxine (vitamin Bo) deficiency resulting in peripheral

neuropathy. So, pyridoxine is used for treatment as well as prevention.

» Hepatotoxic (INH: Isoniazid causes Neuropathy and Hepatotoxicity)

» Metabolized by acetylation and cause SLE as an adverse effect (SHIP).
—lsoniazid is metabolized by N — Acetyltransferase to form acetyl
isoniazid and it is further metabolized to form acetyl hydrazine
—l[soniazid accumulation can cause

- Peripheral neuropathy
—Acetyl hydrazine can cause

-Hepatotoxicity
—In slow acetylators, there is less amount of N — Acetyltransferase
leading to slow metabolism leading to isoniazid accumulation causing
peripheral neuropathy
—In fast acetylators, there is more amount of N — Acetyltransferase

leading to acetyl hydrazine accumulation causing Hepatotoxicity.

SHIP drugs:

S — Sulfonamides
H — Hydralazine

[ — Isoniazid
P — Procainamide | E PreplLadder |




RCLN 162
1. Should given on empty Stormach
a. Sewueked in Bile = Sor in RE
3. Enayme Inducer

INTERACTLONS

I axfarin Replocet | Heparin

ocCP ReploceT , Qmer c.cntro.ceptwc rMelhod

Anti HLV drugs s RCIN reploced T RIPABUTIN

| RTFABUTLN RILFAMNPLCLN
Enzyme inducer + T &+ &= + +
Durak” of act” Longer ading long ating
EFFecrive on Rtypical mywbatterig M.TB
S|E No hepakotokic HepakotOXiC
PSeudojoaundice
Oveikis |

4. Causes discoloration of secretions:

— Ovrange colored urine

— Staining of contact lens due to discoloration of tears

5. OTHER USES:

Leprosy
DOC for Brucella (doxycycline + rifampicin)

$ %

Effective against Gram positive bacteria (including MRSA)

!

Effective against Gram negative bacteria (including Pseudomonas)

l

[t was used for prophylaxis of meningococcus meningitis

Meningococcal meningitis prophylaxis

Ciprofloxacin (DOC)
Ceftriaxone (most effective drug; Injectable: DOC in pregnancy and children)
Rein (Not preferred now)

PYRAZINAMIDE (Z)

— Effective only against intracellular bacteria

— Most hepatotoxic

— Causes hyperuricemia

— Possess the best sterilizing activity (can kill the slow growing

bacteria) and makes the medium sterile.

B preoladder |




ETHAMBUTOL (E) 163
— Affect eye
o Red green colour blindness (optic neuritis)
o Initially reversible, later irreversible

e Avoid in <64 year age children
STREPTOMYCIN (S)

— Not effective orally (given i.m.)
Nephrotoxic

Ototoxic

Cause neuro-muscular blockade

VIR

Streptomycin was initially in first line anti tubercular drugs, it was
shifted to supplementary category as it needs to be given as

injection. Now-a-days it is not even considered as first line drug.
2NP LINE DRUGS
1. FQ
— OFLOXACIN
— MOXIFLOXACIN
— GATIFLOXACIN
— LEVOFLOXACIN

2. INJECTABLE
— CAPREOMYCIN
— KANAMYCIN
— AMIKACIN

3. LINEZOLIDE — Also used for VRSA
CLOFAZIMINE — Also used for multibacillary leprosy

4. CYCLOSERINE — Causes neuropsychiatric S/E
ETHIONAMIDE — Hepatotoxic, causes hypothyroidism
PAS — Causes hypothyroidism

5. OTHER DRUGS
-~ Thioacetazone:

o Never given in HIV patients

- Antitubercular with uncertain efficacy:
o Amoxycillin + clavulanic acid

o Imipenem

- New drugs approved for MDR/XDR TB:
o BEDAQUILINE act by inhibiting ATP synthase enzyme, can result

in QT prolongation
B preoladder |




o DELAMANID act by inhibiting mycolic acid in mycobacteria, can

result in QT prolongation

o PRETOMANID act by inhibiting mycolic acid in mycobacteria, is

hepatotoxic

- NEW REGIME FOR MDR / XDR TB: BPaL REGIME:
o Bedaquiline (B)
o Pretomanid (Pa)
o Linezolid (L)

TREATMENT OF TUBERCULOSIS (RNTCP 20138):

- DRUG SENSITIVE TB:

Drug sensitive P CP
Category 1 2 HRZE 4 HRE
Category 2 2 HRZE 4 HRE

- DRUG RESISTANT TB:

Mono drug

Resistant to any one of HZE

Poly drug

Resistant to more than one of HZE

Multi drug (MDR)

Resistant to H+R

Rifampicin resistance

Resistant to R but sensitive to H

Extensive (XDR)

Resistant to H + R + one of FQ + one of injectable

Total (TDR)

Resistant to all available drugs for TB

- Treatment

o Drug sensitivity testing is done before we start antitubercular
dirugs for MDR, RR and XDR.

Resistant TBB IP in months CP in months
Mono 3 (FLD + Lf + [n)) 6 (FLD + Lf)
Poly 3 (FLD + Lf + Inj + Ethio) & (FLD + Lf + Inj + Ethio)
MDR 6 (minimum & drugs) 18 (minimum 4 drugs)
RR 6 (Tx of MDR + H) 18 (Tx of MDR + H)
XDR 6 (minimum 7 drugs) 18 (minimum & drugs)

FLD: First line oral drugs to which bacteria is sensitive

Lf: levofloxacin

Inj: injectable drug

Ethio: Ethionamide

164
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LEPROS

MULTIBACILLARY LEPROSY

RCIN 600 myg Once monthly | Supervised
CLOFAZIMINE 300 mg Once monthly | Supervised
Once daily for _ X 12
CLOFAZIMINE 50 myg Unsupervised
28 days MONTHS
Once daily for _
DAPSONE 100 mg Unsupervised
28 days
PAUCIBACILLARY LEPROSY
RCIN 600 my Once monthly | Supervised
CLOFAZIMINE | 300 mg Once monthly | Supervised
Once daily for _
CLOFAZIMINE | 50 mg Unsupervised | X @ MONTHS
28 days
Once daily for _
DAPSONE 100 mg Unsupervised
28 days

— In case of resistance, the drugs used are
e Ofloxacin
e Minocycline

o Clarithromycin

MAC (MYCOBACTERIUM AVIUM COMPLEX)

— Associated with immunocompromised patient (HIV)

— Treatment: Rifabutin + Ethambutol + Clarithromycin
— Prophylaxis: Azithromycin (weekly) OR Clarithromycin (daily)

ANTIPARASITIC DRUGS

PARASITES
Protozoa Helminths
Plasmodium Others
W/
l * Platyhelminths

) Entamoeba * Ngiatoilse

() Leishmania

(1) Trypanosoma m
PreplLadder |



MALARTIA 166
ANTL MALARIAL DRUGS

= Plagmodiom Knowlesi con also couse malara

Pre Erythrooytic Stoge Exo Erylmrouytic SEoge
a

2l ™ | @
l S pormayst [ hypnozoite]
— responsible for relapse

w
~

.//

A sporozoite

<l
MOSquito > Erger%biC Sbuge

L)
@ S— GO » Gammebo cytic stoge
mMDSQLItO Pamebe
TREATMENT MODALLTLES
CURE PROPHY LAXIS
| i | | |
CLINLCAL RADICAL SUPPRESSIVE CALSAL
l J l J
R Eryhrooytic R) EXO-Eryhrouytic Ry ErylRrogytic Ry Pre Erytmoaykic
Stoge Stage Stoge Staqe
PRIMAQULULNE
?  BCIS ON
PRE ERYTHROCYTLC SrRGE 2 used for cowsal Prophylaxis
ExD ERNTHROCNTLC STRGE > uysed for Rodical core
GAMETOGENIC STRGE =< ysed to prevenf transmissfon

—  cont Atk on ERYTHROCYTIC SIRGE - not wvseful tD Ry or prevent moalaria
~>  con cauge HEMOLYSLIS In G6PD DeFiciency

Ll in Pregnhanay § infoncg

— Can kill the gametes of all species of plasmodium (vivax, falciparum,

ovale, malariae) in a single dose whereas chlorquine and quinine can kill

gametes of plasmodium vivax only.

— Can kill the exoerythrocytic stage (hypnozooites) when given for 14

days.

— [n plasmodium falciparum there is no exoerythrocytic stage and hence

there is no relapse in plasmodium falciparum.
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- Plasmodium falciparum, single dose of primaquine is given (to

kill gametes).
- Plasmodium vivax, it is given for 14 days to kill the

hypwnozoites.
CONTRAINDICATIONS OF PRIMAQUINE :

— G6PD deficiency patients
- Pregnancy

— In infants (< 1 year of age)
TAFENOQUINE

— Can kill the hypnozoites in single dose
— Like Primaquine, it can also cause hemolysis and hence it is also

contraindicated in GePD deficient patients, pregnancy and infants.

DRUGS ACTLNG ON ERYTHROCNTLC STAGE

FAST ACTLNG SLlow) ACTING
M 2 MEFLOQUINE PROGUANTL
P 7 ATOVAQUONE PYRLMETHAMINE
C ™ CHLOROQUINE SULF A DOXINE
H 7 HALOFANTRINE DOXRYCYCLINE
B T PBRTEMILSININS CLINDARNYCIN
R. > ReES-Q& [QuININE]

CHLODROQUINE

167

=+ cauges BULL’S EYE macULOPRTHY [on prolonged osage for a-3 yrsl

OSES
R =  Rheumoakold Brirrltis
E 7  Extra intestinal Pmeobiasis
D 2> DLE
L =  lepro. veadk(on
1 = InfeckiovsS mMonp Noucleosis
P 2 Photogenic Reackiong
Maohatrma 7 Malox(o
Gondhi 2  GiardiasiS
MEFLOQUINE:

e Long acting drug

e Neuropsychiatric side effects
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QUININE: 168
e Safe in 1% trimester of pregnancy
o Derivatives of cinchona plant: excess will lead to development of
Cinchonism (headache, blurved vision, tinnitus, deafness)
o If only quinine has to be given, it is given for 7 days for treatment for
malaria.
o Therefore, we add doxycycline or clindamycin to quinine, so that we

decrease duration of treatment to 3 days.

PRTEMISINING
PRURS
PRTE SUNATE
ARTETHER
BRTE METHER
DL HYDORO ARTEMLSININ

7 Ffostect ocking antimalar(ale

—+ effelkive agoinst MDR porasikes
7 short acdhing

= 1 \n 1¢t trimegter

PRTIEMICININ comPBINATION THERAPY [ACT]
2 Brtimisinin t+ Long awing drug

2 poc fFor Chlovoquine regcigtance

=  COMBINATLONS

LOME FANTRENE + BRTEMETHER *  poc in Norfh EaSrern Stokes
BRTESCLUNATE + SULFADOXIN E - PYRLMETHAMINE 2 DOC For rest OF
India

TREATMENT OF mMALARLA UNDER. NVBDCP

18t Trimhegkter

P. vivax malaria Chloroquine Chloroquine

P. faldparam malaria ACT ]uinine
mMmixed infeckion ACT Vi hine
complicated or v Artesunaly Lv Artesunote
Severe Or Cerebyol M

Malowric ACT

MALARIA PROPHYLAXIS
- Given to traveler going from non-endemic area to endemic area.
- Drugs are given before the journey.

- Prophylaxis depends on duration of stay:
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Short term (<& weeks) Long term (>6 weeks) Tes
e Doxycycline o Mefloquine
e Given daily e (Given weekly
e Start 2 days before journey to e Start 2 weeks before journey to
o 4 weeks after journey o 4 weeks after journey

OTHER PROTOZOAL DISEASES

1. AMOEBIASIS

- Entamoeba histolytica comes through feco-oral route

- Through mouth it can penetrate cells of intestine — reach liver

1. Luminal amoebiasis — Enters mouth to lumen

gl
2. Intestinal amoebiasis — when it penetrates intestinal cells =-‘E L/

3. Extra intestinal amoebiasis — when it penetrates tissue

DRUG OF CHOICE

o Luminal amoebiasis & carrier state — Diloxanide Furoate (or) Paromomycin
o Intestinal & Hepatic amoebiasis — Nitroimidazole (Nidazole)

Eg. Metronidazole, Tinidazole, Secnidazole, Ornidazole, Satranidazole

Cause disulfiram like reaction

C/l in alcoholics (except satranidazole)
— Other uses of Metronidazole

G — Giardiasis, Gardnerella vaginalis

U — Ulcer (Peptic ulcer)

P — Pseudomembranous colitis

T — Trichomoniasis

A — Amoebiasis, Anaerobic bacterial infection

2. LEISHMANIASIS

Leishmania
R v v
Visceral Mucocutaneous Dermal
(KALA AZAR) (PKDL)
DOC — Liposomal AMB Liposomal AMB Miltefosine
(IV Single dose) (Only oral drug)

Other drug — Antimony
(Stibogluconate) E PrepLadder |




3. TRYPANOSOMIASIS 170|

AFRICAN TRYPANOSOMIASIS / SOUTH AMERICAN TRYPANOSOMIASIS/
SLEEPING SICKNESS CHAGA'S DISEASE

EARLY STAGES — SURAMIN (POC) BENZNIDAZOLE (DOC)

LATE STAGES — MELARSOPROL (DOC)

ANTI HELMINTHIC DRUGS

PLATYHELMMILNTHS
Tope ormms
2 DoCc = PRPALLQUANTA L

cxcept Echinococcus gronoulosas (Do Tope woorm

>  DpoC for Echinococcus granulogus

<  PLBENDALOLE

FluokeS
2 Doc 2 PRALLQUANTAL
except for Liver fluke [ Fosciola hepakical

—  DOC for Liver fluke = TRICLARENDPZOLE

NEMATODES

= DocC for all nemaokrode incl. larvoe = PALBRENDALOLE
-2 Exce.pt:

Filaria = pEC LDi Emy) corboamoazine J
Strthtdluide.s

} TVERMECTIN
Oonchocerca

— Ivermectin is the only oral drug approved for scabies

— DOC for Scabies — Permethrin

— Treatment of Neurocysticercosis : ALBENDAZOLE (DOC)
PRAZIQUANTAL

ANTIFUNGAL DRUG

1. POLYENES:
- Amphotericin B
— Nystatin

— Hamycin
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Mechanism of action
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Bind to Ergosterol, creates pores leading to death of fungus, which makes

them fungicidal.
Armphotericin B

_.--..P_ ﬁ . -l-l!l-.. ._r.-l -

G -._\____- "\-‘_-_ —  — L e | L  — _S—_— S

Inbrocellolor
conkterts

F i F .Y ; Ty i \ ~. x‘F-I:-_i“ -,- :-"a, /
—OX(X XOO00— —OOXIIPDOOOO

AMPHOTERICIN B

— Used for serious fungal infections (DOC for cryptococcal meningitis,

MuUcormycosis)
— Given [V
— Very toxic (side effect):

o Infusion related reaction (MC side effect): chills, fever

o Nephrotoxic (RTA with hypokalemia): MC dose dependent side

effect.
o BM suppression

— Liposomal amphotericin B:

o Less nephrotoxic as compared to conventional amphotericin B

e DBut cost is higher

e DOC for KALA AZAR
NYSTATIN: Used topically for oropharyngeal candidiasis
HAMYCIN: Used topically

2. ALLYL-AMINES

- Allyl-amines inhibit Sq epoxidase and lead to accumulation of squalene which

is toxic to fungal cell (fungicidal drugs). Azoles inhibit 14 alpha demethylase

and are fungistatic.

— Allyl-amine: are fungicidal and available in oral

Allyl amines:

- Terbinafine
- Butenafing
- Naftifine

form as well as topical preparations. gq""""r‘
A. TERBINAFINE s
B. BUTENAFINE [_M:;t,,mr
C. NAFTIFINE
14 alpha demethglase

- After absorption, these drugs accumulate
'
in Keratin rich areas like skin, hair and nails. | Ergesterol

| Azoles

- Therefore, these drugs are used in fungal
infection of skin, nail and hair, i.e.

dermatophytosis (tinea infection).
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3. AZOLES

172

— Azoles are fungistatic drugs: Drugs causing gynaecomastia
A. KETOCONAZOLE C .
DI: Digitalis
B. FLUCONAZOLE
C- ITRACONAZOLE S: SPfFOhO!ﬂCtOhe
D. VORICONAZOLE C: Cisplatin
E. POSACONAZOLE
K: Ketoconazole
- Ketoconazole: not much in use these

e Microsomal enzyme inhibition

e Cause Gynaecomastia
e Cause Adrenal suppression

e Hepatotoxic
- Fluconazole:
e wmax oral bioavailability
e max CNS penetration
e DOC for candida and Cryptococcus (maintenance phase)
e DOC for cryptococcal meningitis is Ampho B (Acute phase)
- ltraconazole: DOC
e Histoplasma
e Sporothrix
e DBlastomyces
- Voriconazole: DOC
o Aspergillosis
- Posaconazole: can be use in

e Mucormycosis (DOC is Ampho B)

4. HETEROCYCLIC BENZOFURAN: GRISEOFULVIN
- Act on mitotic spindle
- Oval, static drug
- High affinity for keratin
- Used for dermatophytosis
- Avoided in patient taking Disulfiram.

5. 5-FLUCYTOSINE:
- Inhibit DNA polymerase

6. ECHINOCANDINS:
- CASPOFUNGIN ( use for Candida and aspergillosis)

- Act on beta 1,3 — glycan of cell wall
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- New drugs are: 173
e Micafungin

e Anidulafungin

7. TAVABOROLE
e Topical antifungal drug for dermatophytosis
e Acts by inhibiting fungal tRNA synthase (protein synthesis)

ANTIVIRAL DRUGS

—Virus fuse with human cell and sends the genetic material inside human

Virus multiplication:

cell; uncoating occurs genetic material is set free and then it multiplies,
replication occurs and forms inactive proteins.
—Inactive proteins are activated and then assembly and maturation
occurs, virus matures and is released outside the cell.
DRUGS:
1. Fusion inhibitors

- Enfuvirtide (inhibits the fusion of virus and human cell)

2. Uncoating inhibitors
- Amantadine
3. Virus nucleic acid inhibitors - Acyclovir
4. Protease inhibitors — inhibits activation of proteins
5. Virus maturation inhibitors - Tecovirimat
6. Virus release inhibitors

- QOseltamivir

ANTI-HIV DRUGS

/’ /é——%__\“\\\ <14 carl
// @ E(\:,r N\ \ 1. FUSION INMLBLTORS
11.1 PUoTE T s is \ a. RTainmiBaiToRS
/ v L (Tnackive] | 5 TuimaRASE INHIBDORS
- "Eha U samel @ -1-‘“'“'““ A PROTEASE DMHIBITORS
@ \ RCTLVE
PROTETNS
\ l‘;.' / /
N [ ,/
— ..-""/
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1. FUSION INHIBITOR
ENFUVIRTIDE MARAVIROC IBALIZUMAB

e Binds with GP 41 Binds with CCR-S e Monoclonal antibody
of Envelope & Given orally against CD4
Fusion of VIRus Can’t bind with receptors

with T cell is
Inhibited
Given

subcutaneously

CD4 cells with
CxCR4

e Given intravenously

2. REVERSE TRANSCRIPTASE INHIBITORS
— Inhibit reverse transcriptase (RNA dependent DNA polymerase)

— May be competitive (NRTI) or non-competitive (NNRTI)

COMPETITIVE NON COMPETITIVE
NRTI (nucleotide or side RT inhibitors) NNRTI (Non NRTI)
Nucleoside RTI Nucleotide RTI 1t Gen 2" Gen
Zidovudine Tenofovir Efavirenz Etravirine
Lamivudine Nevirapine Rilpivirine
Stavudine Delavirdine Doravirine
Didanosine
Zalcitabine

Emtricitabine

Abacavir

NUCLEOSIDE OR NUCLEOTIDE REVERSE TRANSCRIPTASE INHIBITORS (NRTI)

Most cause peripheral neuropathy & pancreatitis

—

—

-

—>

Max risk of peripheral neuropathy — Stavudine

Max. visk of pancreatitis — Didanosine

Min. risk of peripheral neuropathy — Lamivudine (safest NRTI)

Min. risk of pancreatitis - Lamivudine

Bone marvow suppression by — Zidovudine

Ml predisposition by — Abacavir

NRTIs used for hepatitis B.

L — Lamivudine

E — Emtricitabine

T — Tenofovir

NON- NUCLEOSIDE/TIDE REVERSE TRANSCRIPTASE INHIBITORS (NNRTT)
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— Prone to develop Resistance (hence not given alone)
— Effective against HIV -1 only

— Metabolized by CYP (microsomal) enzymes and are prone to drug interactions.
Nevirapine:
— Prevents vertical transmission from HIV infected mothers

— Hepatotoxic (should not be given with other hepatotoxic drugs)

— Examples of hepatotoxic drugs include TB drugs like soniazid, Rifampicin.

3. INTEGRASE INHIBITORS
— Can be given orally and according to latest 2018 guidelines they are
one of the first line dirugs of HIV
— First line HAART therapy — 2 NRTI’'S AND 1 NNRTI (or) Integrase inhibitor
—Elvitegravir is combined with cobicistat which is a CYP3A4 inhibitor to

boost the effect of elvitegravir.

4. PROTEASE INHIBITORS

RITONAVIR
LOPINAVIR
AMPRENAVIR

FOSAMPRENAVIR
ATAZANAVIR

SAQUINAVIR
NELFINAVIR
INDINAVIR
— Metabolized by CYP3A4
— CYP3A4 inhibitors themselves
e Strongest — Ritonavir
e Ritonavir boosting — boost the other inhibitors
— Cause lipodystrophy syndrome (also caused by atypical antipsychotics)

e 1 Glucose
e 1 Lipids
o Insulin resistance
Wt. gain
RITONAVIR
—Strongest microsomal enzyme inhibitor

—I[t is not used as a protease inhibitor

— In low doses, it is used to inhibit microsomal enzymes and to boost the

effect of other protease inhibitors except nelfinavir. E) preoLadder
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NELFINAVIR: Effect not boosted by ritonavir

INDINAVIR

176

—Causes Renal stones, hyperbilirubinemia, Kidney stones

ATAZANAVIR

—Among all the protease inhibitors it has the minimum risk of causing
LIPODYSTROPHY SYNDROME, but it can result in hyperbilirubinemia.

HAART — HIGHLY ACTIVE ANTI RETRO VIRAL THERAPY

1. When to start Rx — All patients irrespective of CD4 count

2. How long — Life long
3. WHAT — minimum 3 drugs from minimum 2 groups

e 2 NRTI + 1 NNRTI /Integrase Inhibitor

o T +L+E (preferved)

POST EXPOSURE PROPHYLAXIS:

— To prevent development of HIV after exposure

— Used commonly in health care workers

— Should be started as early as possible after exposure (within maximum limit

of 72 hours)

— Should be given for 28days (4 weeks)

— All the drugs are given orally
— Drugs: TENOFOVIR + LAMIVUDINE + PROTEASE INHIBITOR

o If protease inhibitor is contraindicated, prefer EFAVIRENZ
PREVENTION OF VERTICAL TRANSMISSION:

o Transfer of HIV from mother to baby through vertical transmission

e Prevented by giving

— Mother should be given full HAART therapy (TLE)

— After delivery, Baby is given Nevirapine for & weeks

o If mother is already exposed to Nevirapine alone, then zidovudine is given

ANTI-INFLUENZA DRUGS

- 3 types of drugs

Uncoating inhibitors

Neuraminidase inhibitors

Polymerase inhibitors

Genetic material

cannot become free

- Virus after maturation

l

Baloxavir
{ inhibit
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as uncoating s Has to leave that cell & infect | multiplication of
inhibited other cells influenza virus
~- Its connection with that cell | -It is single dose

Drugs: should be removed to infect | treatment for

AMANTADINE other cells influenza
*Anti-Parkinson i)
drug Done by Neuraminidase
* used only for - If this enzyme (s inhibited,
influenza -A the virus remains clumped

RIMANTADINE to that human cell only &

its infection is [imited
- Drugs:

o Oseltamivir — oral

o Zanamivir —
inhalational

o Peramivir — Parenteral

These are D.O.C for

o Bird flu — HEN1

o Swine flu — HINZ1

ANTI-HERPES VIRUS DRUGS
- HSV-1: Mucocutaneous Herpes and Herpes Encephalitis
- HSV-2: Genital Herpes
- VZV: Chicken pox
- DOC for all of them is ACYCLOVIR

Acyclovir + » Acyclovir-mMP » Acyclovir-DP » Acyclovir-TP
Thymidine kinase ] ‘\ / l
Human kinase Inhibit Polymerase

- Acyclovir will be activated in only those cells which are being infected by

virus, As this drug require viral thymidine kinase for activation
J

If mutation occurs in this enzyme

!
Virus becomes resistant to this drug

177
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- Acyclovir — short acting 178

- Nephrotoxic
- Other drugs which belongs to acyclovir group are:
e Valacyclovir
e Penciclovir
o Famciclovir
- Ganciclovir is a DOC for CMV. Ganciclovir also cause BM suppression
therefore it shouldn’t be combined with Zidovudine.

ANTI-HEPATITIS VIRUS DRUGS
- HEPATITIS A & E = self-limiting > no anti-viral drug is recommended.
o Only symptomatic treatment is enough
- HEPATITIS D — causes infection only with hepatitis -B .So if we treat
hepatitis -B; hepatitis — D will not occur
- HEPATITIS B — D.O.C — Tenofovir (15 priority) / Entecavir
o Alternate to this, drugs which can be given orally that are effective
against H.I.V also are
e L- Lamivudine
e E — Emtricitabine
e T- Tenofovir
o If oral drugs are not effective, injection should be given —
interferon(IFN) — non-specific & very toxic
- HEPATITIS C
- Previously treated with Interferons and ribavirin
- Treatment was very toxic

- Now all oral treatment s used

NEW ORAL DRUGS FOR HEPATITIS C

PROTEASE INHIBITORS | NSSA INHIBITORS | NSSB INHIBITORS
PREVIRS ASVIRS BUVIRS
Telaprevir Elbasvir Sofosbuvir
Simprevir Ledipasvir Dasabuvir
Boceprevir Daclatasvir Beclabuvir
Grazoprevir Owmbitasvir

Paritaprevir Pimbrentasvir
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ANTICANCER DRUGS

CYTOTOXIC ANTICANCER DRUGS

ADVERSE EFFECLTS

g

-
3
A

BM sopression

Rlopeciq

Mocostig —+ Diorrhea
Hyperuricamia

CELL CYCLE

—

SYNTHETLC PHASE [S] -7 DNA Doubled
MITOoTIC PHASE [M] — DNA reduced to haolf
GAP PHASES (4§, & Gg,]

Non Seleckive Dwvuge =  bind to DNA
S phose SpeciFic Drugs ™ inhibit DNA Synmesis
M Phose Specific Drogs ™ inhibit mitosis

179
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1 ALKYLATING AGENTS
MO P

™mc Site oF alkylorh
— @ R DESTROY DNA -2 N:F Of GuoOonine

Enzyme
alksylaxh Ackivokion

DIMERS

ADVERSE EFFECIS
1 BM Supression

Plopecia
Mocositis —+ Diorrhea

-
3
A  Hyperuricamnia
5 ¥ Levkemia

6

Sterility
DRUGS:
If — Ifosfamide

Bus - Busulfan

Not - Nitrosoureas

Present - Procarbazine

Take - Temozolomide

My — Melphalan, Mechlorethamine
Cycle - Cyclophosphamide
(fosfamide and Cyclophosphamide:
Ifosfamide and cyclophosphamide

l Metabolized to

Acrolein

l causes

Hemworrhagic cystitis (Ifosfamide > Cyclophosphamide)
Prevention of Hemorvrhagic cystitis:

o MESNA — MercaptoEthaneSulfoNicAcid
Treatment of Hemorvrhagic cystitis:

e Steroids

— Every dose of Ifosfamide should be given with MESNA whereas only
High dose of Cyclophosphamide should be given with MESNA.

180
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DVMgS CﬂHSfﬂg PH{MOHQVH FIbVOSfS: B - DRUGS CAUSING PULMONARY
FIBROSIS

— CHC[OPhOSPhQMfde Cyclophosphamide  : %

— Busulfan

CARmustine . &
— Methotrexate
. BUSuln! :
— Amiodarone o @

. MethoTRUCKsate :
—
3 IEO MHC [N IMethotrexate) m

Nitrosoureas : -
— Carmustine (BCNU) Eh——— W
— Lomustine (CCNU) BLEOmycin ‘)))

— Semustine (Methyl CCNU)

Use of Nitrosourea drugs:

— As they can cross Blood Brain Barvrier, they are used in Brain tumors.

Side effects:

— Causes Delayed bone marrow suppression and Neutropenia.

Procarbazine:

— causes Disulfiram like reaction i.e., intolerance to alcohol

Temozolomide:
— Drug of choice for GLIOMA.

Melphalan:

— Used in Multiple Myeloma.

2. PLATINOM COMPOUNDS

DRUGS
CISPLATLN
CARBOPLATIN
OXALLPLATIN ™  USed for COLORECTAL CARCINOMA
MO A = Soame as AlkylaLing Agents
RIE = sSame a$ PlkylaLing Agents
CLSPLATIN

< most emitogenic anticencer drug [poe > 5 Hr; H (ondansecron))

— nephvotoxic
= ototoxic

181
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Vomiting:
— Early vomiting (<24 hours)

e Drug of choice — SHT= antagonists (Setron’s) [ike

Ondansetron, Granisetron.

— Delayed vomiting (> 24 hours)

e Drug of choice — Neurokinin / substance P antagonist like
Aprepitant.
Nephrotoxicity:
— Reversible
— Prevention of nephrotoxicity
e Slow intravenous infusion of cisplatin

e Saline loading can be done

e Amifostine

Ototoxicity:

— lrreversible.
OXALIPLATIN:

— Used in Colorectal carcinoma.

COLORECTAL CARCINOMA REGIMEN

FOLFOX REGIME FOLFIRL REQIME
FOLLNTC ACIND FOLIENIC ACID T
8= FO % 5 ~F ¥
OXALL PLATLN IRINOTECAN

3. ANTLMETRBOLITES
? § PhasSe gpedfic

O.. Drugs o.FFecJ:.inq FOLIC ACLD METABOLLSM

DrugS offecking PURINE METABOLLSM

C . Drucas afFe.u:lnq PYRIMIDINE METHABOLLSMN

G

0. DRUGS AFFECTING FA METABOLISM
FOLIC ACLD SYNTHESIS

PTERLDILNE + PABA + GLUTAMATE

!
Diet — DIHYORO FolLte Acad [FH,J (folic Acid ]
METHOTREXATE - pheROSe

TETRA HYDRO FOLIC ACID [FHA-J L folinic Acid )
4

DNA

E PreplLadder |
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METHODTREXATE
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—  Mefhotrexoke Poigohing Ry by FOLINIC ACID | LEUCOVORIN/ CITROVOROM

T  con couse meqaloblastic anemia
=  hepakotoxic

— DoC for ChoTiocoranoma

— mC 0OSed DMARD

USES OF METHOTREXATE:

C - Choriocarcinoma — D.O.C

A — Acute leukemias (ALL, AML)
N — Non-Hodgkin’s [ymphoma

C — Crohn’s disease

E — Ectopic pregnancy

R- Rheumatoid arthritis — D.O.C

ADVERSE EFFECTS OF METHOTREXATE:

- Bone marrow suppression, alopecia, diarrhea, hyperuricemia

- It inhibit folic acid metabolism — causes megaloblastic anemia

- It 1s hepatotoxic

NEW DHFRase INHIBITORS

- Pewmetrexate — used in mesothelioma

- Pralatrexate — peripheral T- cell [ymphoma

PURINES PYRIMIDINE
PAdenine cytosine
Quanine Thymine

b. DRUGS AFFECTING PURINE METABOLISM

DRUGS

6 — MERCAPID PURLNE 'JI, hepato toxic
6 - THIOGQUANINE

— both causes

megaloblastic Anemia

CLADRI RINE >  Dpoc For Hoiry cell leukemia

FLODARABRLNE = Doc For CLL

6 - MERLAPTO PURLNE

l xonmine oxidase

© — MERCAPTOPURINE xonfinea

De.qrclcl akion oric Acid

T ALLOPURINOL Cornbinakion s & MP dose should be reduced
T ALLOPURINOL combinakion 3 PLATHLOPRINE dose should be reduced

+  GMP ig the awkive mMmMektokolite 0Ff AZAmiopTine
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C DRULGS AFRFECTING PYRIMLIDINE MEMMBOLISM 184
DROGS

5 — FLLOORD LRACIL [(B-ruU] -  couse
CAPECLTP BILNE

Hand g foot syndrome
=  given orally, metoboliged t0 5-FL

GEMCITABINE — Doc for Pancreatic carcinoma
CNTARABINE =  couses cevebellar Side effFecks
= mic S|E OFf /-FU -  Diorrbhea

4. DRUGC ACTING ON m™MLTOTLC SPINDLE
SPLNDLE FORMATION

Polymeriaakion of TORBLLIN Spindle formokion

cenktriole
Spindle

7  GSpecific for M-Phage of cell ayle

SPINDLE FORMAT" INHIBITORS
VINCRISTCENE

SPINDLE BRERKDUWN TNHLBIETORS

PACLLTAXEL
VINRLASTINE
SIE —* Peripheral heuwropahy | SIE =  Bllergy
STADH

VINCRISTINE =  Marrow Sporing anticancer drug

NEW DRUGS WHICH ACT ON MITOTIC SPINDLE:

o Evribulin B
o Ixabepilone > M — phase specific
o Estramustine __|

e ERIBULIN — Inhibit tuBULes

e Evibulin :| - used in breast carcinoma
[xabepilone

Estramustine — used for prostate cancer
5. TOPOLSOMERASE INHIBITORS

= Topoisormerase introduces negakive coilingS & oid N replicakion

TOPOLSOMERACE T INHLCBLTORS TOPOLSOMERACE TT INHLCBLTORS

IRINOTECAN ETO POSIDE
7  oused for colorectad carcinomcy ANTHRACYCLLINES 2 cardiotoxric
DOXORUBRLCIN

DONORUBTICIN




ETOPO SLDE = con comse ° Levkemio. L Early in Onsecd
ANTHRACYCLLNES =  Cause cardiotoxiGby

= pre.vml:ed bq DEXRAZOXANE

— RADIATION RECALL SYNDROME:

If a person had head/neck cancer and treated with radiotherapy
& after emonths we plan for chemotherapy with anthracyclines,
adverse effects (like redness, swelling etc) can be seen in those

areas where radiation was given

6. MISC DRULGS
BLEOMYCLN
= Marrow Sporing
7 cauce pulmonary fibrosic

o Bleomycin Metabolized by bleomycin hydrolase

!
Deficient at
/ \
Lungs Skin
v l
Pulmonary fibrosis Flagellated pigmentation

L - ASPARAGINASE

mMorrow sporing

vsed For PLL

Couuse P.l'lenaq

Cauige Acvte Panreakitis

J.~LJ,¢[

HSQDB

RETILNOLC ACID

= vsed in Awte Promyyedolytic leukemia (M5 - AmL]
= adks as motwokion oagents

THALLDOMIDE
7  Used For mulkiple myelorma
= Clt in preghonty
—  Cowge Peripherol neuropotiy
—7  Couule congtipokion

185|
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ADVERSE EFFECTS OF IMPORTANT ANTI-CANCER DRUGS:

yiotoxic Anticancer Drugs

e Vincristine | — peripheral neuropathy
Vinblastine } SIADH
e Cisplatin — ototoxicity
Nephrotoxicity
Max vomiting

e Bleomycin - pulmonary fibrosis
Busulfan ]

e Doxorubicin - (DIL) — cardio-toxicity
Daunorubicin ]

i B - hepatotoxicity

6-TG —

e Cyclophosphamide — hemorrhagic cystitis

TARGETED ANTICANCER DRUGS

SMALL mMOLECULES MONOCLONAL ANTI BODIES
can be @iven Orally Injeckoables

SMALL MOLECULES
1. TYROSINE KINASE INHIBITORS

ob| @& blr 3 > ob) @
®| ber > TYROSINE
KINASE
Chr.9 ch.aa E Q2 IMATENER
PHILADELPHLA
CHRO MDSOME

= Doc for chrvonic Myeloid Leukemia 7 IMATINIB

186}

7 CML
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GENERAL PROPERTLIES 187
1. Bl end T ®nib’
2. Orally efrecklve
3. mektaboliged by MmMigosomal eniymes

USES
1. cmbL
3 = IMATLNLBE (pocd]
N > NLLOTENIR
D > DASATLNIB

a. LWNG CARCLNOMA

After AFATINLB
B - ERLOTINIR
o == CERITINIDR
G = GEFTLNIB

Z RENAL CELL CARCINOMA
P = PA2LOPANIR

P 7  PBXITI NIBR
S 7 <CORPRENLE
S 7 SUNITINIB
HEPRATO cELLULAR CARCINOMA = SORA FENLSB

5 GLST [Gostro Intestinal Stromnal Turnors]
S 7 SuNITINLB
I — ImATINTI® [boc]
R = REGORAFENIR # alsp vged For colorveckal coucinomo

& MALIGNANT MELANDMA
D —> DARREFENLDB
v 7 VEMURAFENIR
T 2 TRAMELTENIR

¥ MEDULLARY CA OF THYROLD => VANDETANIB
2 PROTEASOME TNHIBITORS
BORTEZOMIB " 10MBI DRUGS
CARFILZOMIRB

IXAZOMIB

7  uLsed for Multiple Myeloma

B preoladder |




3 PARP INHIRIMORS [Polc‘ ADP Ribose Polymerase Inhibitor]

OLAPARIB - led

% I"|J,f

> 9 D F O
A

i oOvarfon Ccoarcnoma

-  ovorion carunomoa [use)

Poly
> ADP
RIR 7 Ribose Polymerase

4 CYCLIN DEPENDENT KINASE TINHIBITOR L[CDKI]

PALRO CLCLLB -
-

¥ es

R —
O -2

CICLLEN —

MONO CLONAL ANTLBODLES
2 end T *“™menr”’
=  Injeckablec

DRLGgS

CETUXTMARB
PANTLTUMUMAR
RITUXI MAR
TRASTLO ZUMAR
PERTUZUMAR

DARATUMUMAR
OLARATLO MAR

-
-3
—>
—
-
=5
"

IMMUNOSUPPRESSANTS

orod qu For Breost Carcinomo
atkg on CDOK-4A s CDK &

Brealt concu [use)
orod
Cydin dependent Kinage inhibitor

vsed for coloretktal cA
vsed For coloreckal
vsed For NHL

188

weed For RBreolt CA 3 SIE - Cardiotonicil:td

vsed fFor Breost cA
vSed For MULtiple myeloma
LCed PFor SOFE tiStve Sorcomo

1. STEROIDS

2. DRUGS TARGETING THE CALCINEURIN PATHINAY

@ f calcineurin

NFAT Locxivel

|

CL

A
B 1L2x®
J

© mIoR. T 7 IMMUNLTY

NFRT -

Nucleor Fockor oF
Ackivoked T cellS

b. pDACLLZOMABR

C. SIRDLIMUS

0. CYCLOSPORINE
TACROLIMOS

BASLLIXT MAB]

EVEROLIMUS




0. CNCLOSPORINE £ TACRO LTMLS

2  nephrotoxic
hepakotoxic
Neusktoxic
- » B8P
T Svgor
r KT
T Lipids
= Hirsuticmrn 2 cowged by Cyclosporine
¢ STROLLMLS € EVEROLIMOLS = cause BM™M guppression
3 PBNTI METABOLITES
METHOTREXATE
PZATHIOPRINE
MYCOPHENDWTE MOFETIL
LEFLUNOMIDE
A M™MONDCLONAL ANTLRODIES
2 monoclonal Ab end T ‘mag’
MAB + Fusion proteins end T & CEPT’
s __ MAR
1\
SOURCE
> Animal [ high risk of allergy
> Mixfure
- chimeric - end € XL mob’
-  Homonized > end T ¢ ZO mab’
- Houman 2 end T *pmak’
INFLIXIMABR
} chimeric L[high risk or allergy’]
BASTLIXI MAB
TRA STUZLMAR —~  Humanized
PANLTUMUMAR =+ Hurmon  [Lleost rigk of al\ertaq:l
. mob CETUXIMAR
™ RLTUXILMAB
TARGET = TU = TUMOR_ TRA STUZOUOMAR
PERTOZUMARB

E PreplLadder |
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'y
TARGET
TU =  Tumor — TRASTUZUMAB
Vi - Virus — PALIVIZUMAB
Cl —  Circulation — ABCIXIMAB
— BEVACIZUMATB
BAC - Bacteria — RAXIBACUMATB
TOX - Toxin BEZLOTOXUMARB
OBILTOXAXIMATB
OS — DBone — DENOSUMAB
OC - Over cholesterol — ALIROCUMARB
— EVOLOCUMATB
LI - | Immunity - ADALIMUMAB

— CERTOLIZUMAB
— ETANERCEPT
— INFLIXIMAB

— GOLIMUMATDB

— DACLIZUMAB
— BASILIXIMAB

- EFALIZUMADB
- NATALIZUMAB
- ECULIZUMARB

- OMALIZUMATB

5. TNF - 1

6 TL=l 2 — BNAKINRA

¥. IL-6 fH - TOCLLLZUMADR
SARILLMAB ?

8 CO- STEMULATION INHILBITORS -

9 THAUDOMIDE =>

PRATRACEPT =
vsed for

190

— [Breast cancer
—- RSV

— Antiplatelet Drug

— Inhibit angiogenesis

— Anthrax

— Pseudomembranous colitis

- Anthrax
— Osteoporosis

— Hypercholesterolemia

— All are MAb against TNF
— All are used for RA, Crohn’s

Disease and Psoviasis

— MAD against IL-2 R (CD25)

— For transplantation

— Used for Psoriasis
— Used for multiple sclerosis

— Mab against CS used for PNH

— Mab against IgE

— For Bronchial Asthma

vsed for RP

vsed For RA
ENL

E PreplLadder |




AUTRCOLIDS 191

=  hove ownktowuaine effecks (Locol efFetcs]
-  Bofed on Chemicol Structuue
o. PEPTLDE AUTRCOLDS = ANGLOTENSIN

= DBRADYKININ

b PMINE AUTACOLIDS — HISTAMLNE
2 §- HT

C LILPILD AUTHACOLDS —  PROSTAGLANDLNS
=2  LEUKDTRIENES
<2  THROMBOXKANE

HISTAMINE

RECEPTORS

LOCATLON PCTION BLOCKERS

H, 1. Bllergy
LnFfloommoakion
a. Scimulakes RRS

Promote wioalefulness
H, | Stomach I I
H3 Pre S(.lnuptit. BRAKE HS H Oor INVERSE AGONTIST

TLPROLLSANT L PLTOLTSANT]

used for NARCOLEPSY
H4_ THBC . I ‘

Ha BLOCKERS

1St GENERATLON
crose BRB , comce Sedokd

Beh 4
=

And GENERATION

do not woss BRR , no gedok®
NO Ach H

Hntidwo!inerqir:_ SIE. occur
VSeFul| For

Motion Sickness
prug indvuced Partingonism
mMusculor dystoniag

USeful only for allenaq

O.Herc& Y
PROMETHAZINE L[mox.o"] TERFENADINE = notused [TOP]
DIPHEN HY DRAMINE FEXODFENADINE = Terfinodine membolite
DI MENHYDRINATE ASTEMIZOLE -2 nokosed [Tpp]
PHENTIRAMINE IORATIDINE
CHWRPHENIRAMINE DES — LORATIDINE
CYCLLZINE CETIRIZINE , LEVO CETIRIZINE
CINNARIZINE

A7ELASTINE , OLOPATADLNE -*TOpical




WITHDRAWN DRUGS 182

Cisapride 1

‘CAT drugs’ (cat is cute ‘QT prolongation)

Astemizole (" withdrawn because of QT prolongation.

Terfenadine _/

- These drugs were metabolized by CYP 3A4
- Enzyme inhibitors

o Ciprofloxacin

o Ketoconazole

o Erythromycin

- If any of these drugs are combined with (cisapride, astemizole, Terfenadine)

result in QT prolongation

5 - HT

SEROTONIN RECEPTORS
Z % ReceptorS , B5-HT, - SHT,

% S_HTSe.e,‘.; =  Pregenkt in Byain
LOCATION | ACTEON | MGONIST|ANTAG. DRULG OSES \S:E I
SHT,
1A RgoNiSt BUSPIRONE ANXxiety
IB/1ID | Bvof Bruin | VC Agonict SUMATRIPTAN Acute Severe
NARATRIPTAN migraine [pod]
ELETRIPTAN
RLZATRIPTAN
SHT | Blockers CLOZAPCNE . Atypicad . LDS
P OLANZAPINE antipsSychotics
5HTyc  AgoniSt | LORCASERLN ObeSity
BHTz| CTX eestS | Blockers ONDANSETRON DocC for
GRANLSETRON ChemoTheropy |
TROPLSETRON Rodiolh ermpey h-
PALONDSETRON | duced vomiting
Post op vomil:inq
OHT, | arr T Peri - RgoniSts | CLSAPRIDE GERD
stali- | Prokinekics MOSAPRIDE Looc - PPI¢ ]
SIS

LS = wupodystrophy Syndrome

B preoladder |



MIGRAINE :

=t is unilateral and pulsatile headache and the major reason of migraine is

assumed to be inflammation and dilation of blood vessels in the brain.

—Latest theory states that migraine occurs due to release of Calcitonin Gene

Related Peptide (CGRP) and its major functions are inflammation and

vasodilation.

Treatment of acute attack:

— Drug of choice — NSAIDs (paracetamol , diclofenac)

— Drug of choice for acute severe attack — Triptans (sumatriptan, naratriptan,

rizatriptan, eletriptan, frovatriptan)

Mechanism of action of drugs:

—  Triptans act by stimulating SHT 1B/1D receptor which

e Acts on Blood vessels causing vasoconstriction

e [nhibit CGRP release that inhibits vasodilation and inflammation.

— Ergotamine also stimulates SHT 1B/1D receptor and can also be used in acute

severe attack of migraine but because of side effects (ncreased vomiting and

gangrene); Triptans are preferved over ergotamine.

— Both triptans and ergotamine together should never be given because they can

cause vasoconstriction which causes coronary artery spasm and so they are also

avoided in patients with coronary artery disease.

Prophylaxis of migraine :

e Valproate

o topiramate

e Erenumab
e Fremanezumab

e Galcanezumab

A B 3] of Migraine
ANTIDEPRESSANTS | BETA BLOCKERS CCBs METHYSERGIDE
e Imipramine e Propranolol (DOC) | e Flunarizine e Ergot derivative
ANTIEPILEPTICS BOTULINUM TOXIN | CGRP # e Risk of pulmonary

fibrosis (so, not
preferved)

NEW DRUGS FOR MIGRAINE:

1. LASMIDITAN

—stimulates SHTLF receptor which stimulates F receptor and decrease CGRP and

prevents vasodilation and inflammation.

—It is recently approved for Acute attacks of migraine.

193
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2. MONOCLONAL ANTIBODIES AGAINST CGRP
—Approved for prophylaxis of migraine.
a. Erenumab
b. Framanezumab
¢. Galcanezumab
3. C4GRP ANTAGONIST:
— OLCEGEPANT

LIPLD AUTACOLDS

Phospholipids
l PLP A2

procthidonic Add

cox | LOX
I ~-
Prostaglanding Levkotrienes
PG G;_I Ha_ l
7 l 5 LT th_
TKR o pGI_-L pGDJ_,E:_’ ﬁ- /\

Plakelets EndoTRelium ORer

LTB, mojor fFunct” - Chemotoxis

4

LTy ,UDy , LTE, —  Bronchoconstrictors

LT 34_ LTCA_
I

L} Dq_
J

LTE A

-  Bvonchioad ASTRma

— Subscript 2 (in PQ) and 4 (in LT) represents number of double bonds

— Avachidonic acid is a 20 Carbon fatty acid with 4 double bonds.

— All 4 double bonds are intact in Leukotrienes as they are straight chain fatty

acids

— Cyclooxygenase enzyme converts the straight chain fatty acid to cycle in which

2 double bonds break and form Prostaglandins with 2 double bonds.

— Endogenous prostaglandins contain 2 double bonds.

— Exogenous Prostaglandins (that are synthesized in laboratory) like Misoprostol

and Alprostadil (PGE.) have single bonds but are functionally similar to PGE»

194

E PreplLadder |




195

PROSTAGLANDINS

EFFECTC
1 Fever
Poin

Inflarmmaokion

a2 PLATELETS
TX By - B FYregarion
PGL., =+ Inbibition oOf cxgqretautian

3 HERART
DUCTLS ARTERIOSUS
- Connecks pulmonorty trunk to adta
=+ Pregent in 10UL

T ikt is Kept open bL‘ PGEQ’

PDA [Parent dutkus Arteriosos ]
TREATM ENT
PSPIRIN
INDOMETHACLN
IBRVPROFEN

TRANSPOSIT" OF GREAT VESSELS
ALPROSTADIL (PGE, analoquel indicated to Keep open fhe OA

4 Bloob VESCELS

_}
PQE } comce vosodilakion

PET o
- ILOPROST [PeI,] = Uged for Pulmonary HTN

5 OTERUS
— PGE
2 ContractS Upper Segment of uterus
PG Faq

- PG E:.l —> Reloxec Lower Segment of Uterus

7 ™MrsoprOSTOL [PGE, onologue]

USES

2  Abortion
=  cervical Tipening in indudion oF labour

< CARBOPROST wvged For PPH [boc — oxyrocINd

% PreplLadder |



196
& STOMACH

PGE,

= iInhibft Proton Pump

= T moucous & bicorbonake
=  wvasSodilokion J

7 Protecksz fFoy PUD

= COX INhibitors [NeAIDS] couse PUD — NSATD INDUCED PEPTIC UWLER
Ry by MrsppPROSTOL [poc =+ PPLg]

¥ ENE
PaF, = 4 oveo Scleral oukftow
7 LATANOPROST — DoC for Primary Oben Angle Glaucomao
-  SIE
p Pigmentakion of 1ris [ Hererochvomia iridis]
G Growl oF eyelaghes L Hl:]pert'r'ithGSiS]
Faq Fluid in mocvla. [ maculor edema ]

NSAIDS

Phospbholipids
STEROIPS — pLP A2

Prochidonic Acdd

NSP&T.DSC_E,“ LOX
L -
Prostagjl onding Levkotrienes
: L 1
TKHQ_ pGla_ PG DJ_’EL’ ﬁ_

Plakelets EndoTRHelfusmn Oher

CoOR 1l COX - &
constitukive Enayme Inducible enzyme
1nducible ak Site of iNflammak N sites — Kidney
EndoMmelivm
CNS
NSAIDg
NON SELECTIVE COX INHLBLTORS SELECTIVE COX -2 INHIBITORS
Y riSk oF PUD lece wiCk OF PUD
NON SELECTIVE COX INHLBLTORS
brOgS
PSPLRIN
PARACETAMOL [ PCETAMIND PHEN ]
IRVUPROFEN —?  NSPLD oF choice in children
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DLUDFENAC

INDOMETHACIN =  Sedakive
MeFENAMLC ACLD

PIROXICAM —  lLonQg aking

PHENYL BUTA2ZONE

USES
Fever
Poin
INFlarmmok ™

S|E
PUD

PARACETAMOL [ ACETAMITNOPHEN

— Only NSAID with no anti-inflammatory activity
— Less visk of PUD

> Peroxide Theory — PCM is inactive in presence of H20-

> COX 3 Inhibition Theory — PCM inhibits COX — 3 in CNS

> Analgesic action may be mediated by a metabolite which acts on vanilloid
receptors (TRPV)

— Approved in children for fever & pain

— NAPQI (N-Acetyl) Para — amino benzo quinone Imine

PCM
99 % Inactive 1 % NAPQI

— NAPQI has high affinity for - SH group
— Glutathione produced by liver binds with NAPQI & neutralizes it

PCM TOXICITY
— Occurs d/t
1. Overdosage

2. Liver disease
3. Chronic Alcoholism
— ANTIDOTE — N—-ACETYL CYSTEINE (DOC)

% PreplLadder |



ASPLRIN L
7 only Irreversible cox inhibitor

— oantiploktlet druq

< Q1 in child T Vviral infeet® L Risk 0f Reye's syncdrome]

—  Ccon couge Hyperuricemnio of thergpeukic cloces =  ovoid in qout

SALICYLISM
Regpiraktory Centre ®
Hypervenkilakion
2 (:_L-:};l
Regpirakory Alkalogs —  Revergible
< Hco3"
? Lackfc aad
ASPiTiD
Metabolic Acidosis =  TIrreverSible

2 TREATMENT
NOHCO,
2  reverseS mekabolic oacudogis

—  helps in oSpiTin Excretion

SELECTIVE COX & INHIBITORS

DROGS q
CELE COXIB J Gl TOXiCGty
ROFE COXLB ™~ ML not 1St line drugg
VALDE COXIB > T Shroke ]7
ETORLCOXLB
PARECOXLB
LUMTRACOXIE !
— Etoricoxib - Longest acting
— Rofecoxib & valdecoxib o Withdrawn because of Ml and stroke
— Parecoxib is given by — Parenteral route
— Lumiracoxib is withdrawn — Due to Liver toxicity.

PREFERENTIAL SELECTIVE COX-2 INHIBITORS

Inhibit cox2 > cox 1

Intermediate between non-selective and selective cox-2 inhibitors.
D- Diclofenac

M - Meloxicam

E - Etodolac

N - Nabumetone E PreplLadder
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GOUT

ACLTE GOUT
1. NsPLps Looc)
2. STEROLDS
3. COLCHICINE

Mechanism of Colchicine

— Inhibit granulocyte migration
— Inhibit the release of glycoprotein from neutrophils
— Inhibit mitotic spindle in neutrophils

&rmuinadl_
n‘sigrn.t“

CHRONIC GOULT
ORIC ACID PRODULCTLON

Proteing | Purines

199

TN
QP 'C'* Lysosomod

Efmam
uric acid
Eudngvi’o.l cell

NEULIropnils

b

xon hRine

@ l xonmine oxidose
uric Acid T Excrekion ((8 @
in birds { d vricase @
ALLANTOLN
J Formak" OF oric Acid T™ exctret” of uric aad LORLCOSVURIC DRoGS)
ALLOPURLNOL PROBENECID
7  inhible xanMhRine Oxidage SULFINPYRAZONE
T DOC for chronic qouk BENZ BROMARONE
LESTNORAD
FPERVUXDSTAT
7 inhiblt xanMhine oxifdase 7 Plenty of Fluids should be token

T Oric Acid Metobkolism

®ps@URICASE> —

PEGQLOTLCASE

Recombinant oOricogce
— Long ac.t.inq

RHEUMATOID ARTHRITIS

NSRALDS
STEROIDS

DMPRDS or
SAPRDS

{ Pain g inflammmokion

Fast c:xr.l:inq

NO effett on digeage PprogreSsion

SlowdS down the digeole progression
Slow adklng




DMARDS ™ Disease MGdiFt‘ihCi ANti Rheumatoid Drugs 200|

SARRDS >  Slow ACking Ant| Rheumaktoid Drougs

DMARDS CLASSIFICATION
Conventional DMARDS Biological DMARDS

— Available since long time — Formed by Biological methods like

recombinant DNA technology against

some particular target.

[ . CONVENTIONAL DMARDS:

Cute — | Chloroquine DMARD of choice in pregnancy
&
P — | Penicillamine — Chelating agent

— Used for Cu poisoning / Wilson’s disease

A — | Azathioprine
G — | Gold salts
L — | Leflunomide Inhibit formation of pyrimidines by ©

Dihydroorotate dehydrogenase

! — | Inhibitors of
JAK

Malika — | Methotrexate M.C. used (D.O.C for RA]

Sherawat | — | Sulfasalazine — Used in RA. & U.C

— Only DMART used as dis modifying agent in

ankylosing spondylitis

METHOTREXATE:
Used for
Cancer R.A
- High dose -Low dose > 7.5 mg weekly
- @ DHFRase ({folic acid) - 1 Extracellular adenosine
- Cause megaloblastic anemia )
Anti — Inflammatory property

— Can cause Hepatotoxicity (L.F.T monitoring is recommended)
JAK INHIBITORS:
— Given orally for R.A
— 1 risk of Infections

* TOFACITINIB

* BARICITINIB

E PreplLadder |




2. BIOLOGICAL DMARDS: 201

. By @ TNF —
. By @ I.L —1
(. By @ I.L. — 6

iv. Co stimulation inhibitor

i. DRUGS @ TNF-ALPHA:
- All are injectable

A — Adalimumab —Subcutaneous route [S.C]
C — Certolizumab — S.C

E — Etanercept — S.C

Inhibitor — Infliximab — .V

Goll — Golimumab — S.C

— 1 risk of infections like T.B. & Hep-B (So C/I in these pts; even if subclinical
infection is present)

— Apart from RA., these drugs can be used for Crohn’s disease as well as
psoriasis

. L — 1 RECEPTOR ANTAGONISTS:
- ANAKINRA
A — 15 [etter
KIN — Interleukin
R — Receptor
A - Antagonist

. L — & ANTAGONISTS:
- Tocilizumab — 15 |.L — & targeted monoclonal Antibody.
— Approved for treatment of cytokine release syndrome also
- SARILUMAB — Used for rheumatoid arthritis
S — Six
AR - R.A.
MAB — Monoclonal antibody

iv. ~COSTIMULATION INHIBITORS
— ABATACEPT

i
TCELL ™MHEC 1
1

reR co 8
P HC

MHC 2
APC 1

chba

B preoladder |




ANESTHESTIA

LOCAL ANAESTHETLC AGENTS

ESTER
COCAINE
PROCALNE
CHLORIPROCRLNE
TETRA CAINE
BENZ2D CATNE

7 only LA causing vasoconstrick”

e veecd LA
chortest ad:ir)ca

mMox. Ccoxdyotoxic

LA
LA Cm.;&incd muﬁmoqlobinamia

AMLIDE
LLGNOCALNE
BUPLVACRINE
PRILOCALINE
ETIDOCAINE
ROPILVACAINE
D1BL CAINE

Vel oy

INFILTRATION ANESTHESTHA

- gchort cxc):mq

—  SysStemic odverSe efFfecdt

202

NQcha-l- AOH > AOH

COCALNE
LLGNOCHTNE
CHhlorprocaine
Prilocaune
Bupivacaine

} dlE entry into blood

—+ Rdrenaline | Epinephrine added for LDr)q adcion

— Adrenaline should not be added to local anesthetic in those area where end

arteries are present.

— End artery are present in:

- Pinna
- Tip of nose
- Tip of finger

- Penis

Vasoconstriction at end arteries will cause ischemia of

distal portion of constricted part.

SKELETAL mMUSLLE RELAXANTS

CENTRAL

— DEPRESS CNS
GABAA (+)
GABAs (+)

X2 (+)

Inhibit polysynaptic reflexes

VR S

DIAZEPAM
BACLOFEN
TIZANIDINE
MEPHENESIN

CHLORZOXAZONE

THIOCHOLCHICOSIDE
B preoladder |




PERLPHERAL 203

DILRECTLY -ACTING
DANTROLENE
Rynadine ® #
vsed ror malighanht hyperRermic
Newroleptic maldignant Syyndrome
HE‘.PUJ:Ok:QxiC

NEURDO MUSCULAR BLOCKER, [nM3 £ | INDIRECTLY ACTING
DEPOLA RTZLNG MR

sch
> Shostest acking MR (<5 mMin)
2  cl1 in perve g muscle injuries [ can couse Severe byperkalemia ]
=  Hyperfhermia [ predpibakte molignont hyperthermial
— FASCLCULPTLONS

= regponsible for poct operokive muscle pain
[Post operokive musde rigidity cavsSed by FenTANYL]

NOoN DEPOLARIZING [COMPETILTIVE
D-TUBOCLDRARINE
= do not comse post Op. moscle poin
2 relenoge Histoummnine
—> Cowse bronchoconstrickion

I Bp
CURLOM (release lesS hijstamine] cORONIUM [ no histomine released )
PTRA CURLLM PAN CORONLUOM
C1S — ATRP CURILM) PLPE
MLVA CURIUM) [shortest acking ] VE
RD
RAPA

HofFmMANY'S ELTIMINATLON
7 Shown by PBtrocuriuwm § Cis atro corivan
—r MR of chojce in liver & Renal cligeoke

ATRACURIUM CIS-ATRACURIUM

e Release Histamine e Negligible release of Histamine
e Metabolism of atracurium by liver can | o 100% Hofmann elimination
generate — Laudanosine |
l No risk of seizures

cause Selzures




GANTACURIUM g

- Shortest and fastest acting (10 mins) non depolarising muscle relaxant

REVERSAL AGENTS

Used to reverse action of NDMR after surgery

» Neostigmine

> Suggamadex
REVERSAL AGENTS

/ e SO

NEOSTIGMINE SUGGAMADEX
! \
Stimulates — Directly binds to muscle relaxant

, and remove them from Nw receptor.
Nm Receptors: Reverse action of NDMR

— Also called Selective Relaxant

M1, M2, M3 Receptors: o,
Binding Agent [SRBA)

— Produce cholinergic adverse effects | o
, — Faster acting than neostigmine
— Atropine stops these s/e

— Higher risk of allergy

GENERAL ANAESTHETICS
IV [ INDUCLNG AGENTS
INHALATIONAL | MAINTAINANCE AGENTS

IV /| INDUCLNG AGENTS
THLOPENTONE
PROPOFOL
KETAMINE
ETOMLIDATE

THIOPENTONE
= highly lipid Soloble
—  Very Fast acing
—  Vvery Short acking dlt REDISTRIBUTION

PROPOFOL
= DOC for Duy cCore Sy
2  9njeck? it poinful

B2 preoLadder |




DRUGE ULSED IN DAY CARE Sx 205

Dr —  DESFLURANE

Monmohan —2 MLDAZOLAM

Sincah — GCEVOFLLRANE

18 —2 ILSOFLURANE

A —  PALFENTANIL

Prime —>  PRDPOFOL

Minisker — MLVACLRIUM
ETOMLDATE = cowse Adrenal Supprecgion
KETPMLNE

K = kidg [iv anowsfhetic aqent of cheice in children]

E = Emergence reacktion

T = Thalomo - cortical qunccion L[Site of ackion] DISSOCIATIVE ANESTHESIA
A = Analgesic

m 7 ™Meals [Full stomachl

I — 1T BP[10P)IcP [ iv anowsfhetic agent of choice in Shockl

N  —> NMDA # [ovolided In Glaweoma g head ingury]

£ =  Ercellent Rronchodlloror

INHALATIONAL | MAINTAINANCE AGENTS
[ erner

inFlou- CHLORO FORM

< CNXCLOPROPANE

TRILENE

mmoble

NLTROLS (OALDE
HALOTHANE

NON - EN FLURANE

inFlo - < SEVO FLURANE
mMmmMoble 1S0 FLOURANE

DECS FLLRANE
METHOXY FLORANE
X ENON

MAC [ minimum Alveolor Concentrotion)
= min. conc. in alveoli ko produce anaecthedia
> ™Mac [« POTENCY
Highest MAC = N,O [log7 ]
lowest MmMAC > METHOXYFLURANE
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BLOOD SOWRLLLTY
2 iInversly proportioned to Speed OF ounawsRegia
=  meogured by Blood : gas Partikion Co -eFfFicienc
— highest =  mellRoxy Florane
-  |lowest —  Xenon 7Y DesfFlurane

BOYLE?’g mMACHINE
- J pressure oF anawsihesio druqs
2 GSRAFETY MEASURES

1. ColWuR CODING

N, D =  bloe NEELA
Cyclo propone = Orange SANTRI
Oa ™ Blace & white
Entonox (N0 +0, ] 7  Blue & white

807. %07.

2. PIN INDEX SYSTEM
Alr

1
On o PR
N,O 345
co, ? 157 1.6
C.oa\ < F-57. 2, 6
3, 6

<

cyclo propone
Cntonox

SPECIAL PROPERTIES OF INDIVIDUAL AGENTS
1) N2O — Has highest MAC (MAC = 104%)

2) Halothane

e Cause Hepatitis on repeated use
o Sensitizes heart to adrenogenic action of Adrenaline
3) Enflurane - Has highest risk of Epilepsy
4) Isoflurane & Sevoflurane — Safe in Cardiology & Neurology patients
5) Desflurane — Causes Maximum respiratory irvitation
&) Methoxyflurane
o Most potent & slowest acting
o Not preferved because of its Nephrotoxic effect

7) Xenon — Known as ldeal anesthetic agent

% PreplLadder |
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XENON 207
= closest to IDEAL ANESTHETLC AGENT
—  Pnesihetic
— Bbhoalgesic
- MR
~ PastestE adking
- SofFe
— smoofh induck” § recovery

=  costly
MISCELLANEOQOUS
CHELRATING PGENTS — used For heawy metol pofsoning
BAL [ Rritich Anti Lewisite] | DIMERCAPROL
LSES

B — Bismumy poitoning
A > Brsenjc polsoning
L ™ Lead PpOICONING

CIT
coc miunn poisor'ﬁ r‘xq

Fe poiioninc‘

Ca Nal EDTP

LSES
M ™ Mongonese poisoning
L = Iron poistoning
L 7 Leod poitoning
K 7 Codmium poitoning

d - PENICILLAMINE
LSES 2  cu poisoning [(wilson digeage ]

Fe cheloking agents
DESFERIOXAMINE > injectoble , Oted for awule Sron poisoning
DE FERL PLRONE 2 oral o o0ced for chyonic Svon Overload
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NEW DRUGS 2019 24

1. PRABOTULINUMTOXIN A
- Acetylcholine release inhibitor
- To improve glabellar lines

2. CAPLACIZUMAB
- von Willebrand factor (vWF)-directed antibody fragment.

- Targets the AL-domain of VWF, and inhibits the interaction between vWF
and platelets, thereby reducing both vWF-mediated platelet adhesion and
platelet consumption.

- For acquired thrombotic thrombocytopenic purpura (aTTP)

B

Caplacizumab (anti-vWF Nanobody)
binds to A1 domain of vWF and
nhibits platelet string formation
ADAMTS1 3 activity is g
impaired

Ultra-Large (LIL)
vWF multimers

endothelium

auw»

*—} UL vWF multimers -"-‘ ’ ‘
omaton L éf
r &

3. ELAPEGADEMASE
- Recombinant adenosine deaminase enzyme replacement therapy.

- For ADA-SCID
- By intramuscular injection
- Decrease in toxic adenosine and deoxyadenosine nucleotides levels

- Increase in [ymphocyte number

4. INOTERSEN
- Transthyretin directed antisense oligonucleotide

- Causes degradation of mutant and wild-type TTR mRNA through binding to
the TTR mRNA, which results in a reduction of serum TTR protein and TTR
protein deposits in tissues.

- For polyneuropathy of hereditary transthyretin mediated amyloidosis

- Subcutaneous injection

- Can cause thrombocytopenia and glomerulonephritis

5. TALAZOPARIB
- PARP inhibitor like olaparib
- For breast cancer




6. BALOXAVIR MARBOXIL
- Prodrug: converted by hydrolysis to baloxavir

- Inhibits the endonuclease activity of the polymerase acidic (PA) protein, an
influenza virus-specific enzyme in the viral RNA polymerase complex
requived for viral gene transcription, resulting in inhibition of influenza virus
replication.

- Oral single dose treatment of acute uncomplicated influenza

7. REVEFENACIN

- Long-acting muscarinic antagonist
- For Maintenance of patients with chronic obstructive pulmonary disease.

- Inhalational route

8. CALASPARGASE PEGOL
- L-asparaginase is an enzyme that catalyzes the conversion of the amino acid

L-asparagine into aspartic acid and ammonia.

- [t is an asparagine specific enzyme.

- Leukemic cells have a reduced ability to synthesize L-asparagine, and
therefore depend on an exogenous source of L-asparagine for survival. The
pharmacological effect of calaspargase is thought to be based on selective
killing of leukemic cells due to depletion of plasma L-asparagine.

- For acute lymphoblastic leukemia (ALL) by intravenous route

9. BREXANOLONE
- Allopregnanolone; A neuroactive stevoid

- GABA-A receptor positive modulator.
- For the treatment of postpartum depression
- Intravenous administration.

~-  Risk of excessive sedation or sudden loss of consciousness

10. SOLRIAMFETOL

- Dopamine and norepinephrine reuptake inhibitor.
- To improve wakefulness in adult patients with excessive daytime sleepiness
associated with narcolepsy or obstructive sleep apnea.

- Oral administration

209|
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11. ESKETAMINE &

- Non-competitive NMDA receptor antagonist.
- For treatment -resistant depression in adults.
- Supplied as a spray for intranasal adwministration.
- Black Box Warning:
. Risk for sedation and dissociation after administration.
ii. Potential for abuse and misuse.
iii. Increased risk of suicidal thoughts and behaviors in pediatric and

young adult patients taking antidepressants.

12. SIPONIMOD
- For the treatment of relapsing forms of multiple sclerosis (MS)

- Oral adwministration.
- Sphingosine -1 -phosphate (S1P) receptor modulator like fingolimod.
- Siponimod blocks the capacity of [ymphocytes to egress from [ymph nodes,

reducing the number of [ymphocytes in peripheral blood.
33. ROMOSOZUMAB
- MADb against sclerostin
- Sclerostin stimulates osteoclasts and inhibits osteoblasts
- Romosuzumab provide dual benefit:
i. Stimulate osteoblast and

(. Inhibit osteoclast
Romosozumab

% Osteoprogenitor / I\
@ Increased bone formation | Bone

Link
Sciroetin "- D-acr:aud m ’,--\Cnélnlg
bone
_ s S
A. resor ption - > ; "‘q 4’ Ne
| A7 Active Gt
' - y Osteoblasts

. W Matrix
N I
I‘ .
\

+ SeEd
‘-_ﬁ!"-“ U
fefeeoys .7 |
14. ERDAFITINIB
- TK inhibitor

— For Bladder cancer
15 RISANKIZUMARB

- Mab against IL-23
- For Plagque psoviasis

16. TAFAMIDIS

- Functions as a chaperone that stabilizes the corvectly folded tetrameric form
L T imnemmdn’ E PreplLadder |




17.

18.

19.

20.

- In people with Familial Amyloid Polyneuropathy, the individual monomers
fall away from the tetramer, misfold, and aggregate; the aggregates harm

Nnerves.

- Used for preventing cardiomyopathy in TTR amyloidoisis

ALPELISIB
- PI3 kinase inhibitor

- For breast cancer
- Other PI-3 kinase inhibitors: idelalisib, duvelisib

POLATUZUMAB
- Antibody targeting the CD79b component of the B-cell receptor

- For Relapsed or refractory diffuse large B-cell [ymphoma.
BREMELANOTIDE

- For Hypoactive sexual desive disorder in females
- Melanocortin receptor agonist

- Subcutaneous
- Another drug flibanserin (ORAL)

SELINEXOR
- Oral SELective Inhibitor of Nuclear Export (SINE) compound.

- Selinexor functions by binding with, and inhibiting, the nuclear export
protein, XPO1, leading to the accumulation of tumor suppressor proteins in
the cell nucleus. This reinitiates and amplifies their tumor suppressor
function and leads to the selective induction of apoptosis in cancer cells,
while largely sparing normal cells.

- For multiple myeloma and Diffuse large B-cell [ymphoma (DLBCL)

NUCLEUS

211
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21.

22.

> 2.

24.

25,

26.

27.

28.

2949,

350.

51.

X -

. Androgen receptor blocker like flutamide
. For prostate cancer

RELEBACTAM 212

Beta lactamase inhibitor
Like sulbatam, tazobactam, avibactam

DAROLUTAMIDE

PEXIDARTINIB

Tyrosine kinase inhibitor of CSF-1 receptor

Used for tenosynovial giant cell tumor

PRETOMANID

Inhibit mycolic acid synthesis

Used with bedaquiline and linezolide (in BPalL regimen)

For MDR tuberculosis

PITOLISANT

H3 nverse agonist

For narcolepsy

ENTRECTINIB

Oral TK inhibitor

For ROS-1 +ve Non small cell ung cancer and NRTK positive solid tumors
FEDRATINIB

Oral JAK 2 inhibitor

For Myelofibrosis

UPADACITINIB

Oral JAK inhibitor like tofacitinib
For Rheumatoid arthritis
LEFAMULIN

Protein synthesis inhibitor

For community acquired pneumonia
ISTRADEFYLLINE

Adenosine A2 receptor antagonist - GUT o

.o,

Oral treatment Potassium | Sodium ° Tenapanor

Off episodes of Parkinsonism
TENAPANOR

NHE inhibitor

Oval treatment "
For IBS with constipation BLOOD STREAM -——_
TRIFAROTENE

- Retinoic acid receptor agonist
- Topical use

- For acne vulgaris
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34.

>35.

36.

27,

38.

>9.

BROLUCIZUMAB 218

VEGF inhibitor

Intravitreal injection

For neovascular age related macular degeneration

AFAMELANOTIDE

Melanocortin-1 receptor agonist

For treatment of phototoxicity in patients with erythropoietic
protoporphyria

LASMIDITAN

SHT1F agonist

For acute severe migraine

ELEXACAFTOR/IVACAFTOR/TEZACAFTOR

Elexacaftor and tezacaftor ave CFTR corvectors

These fix the defective CFTR protein so that it can wove to the proper place
on the cell surface.

Ivacaftor is a potentiator.

Once CFTR protein reaches the cell surface, potentiators help facilitate the
opening of the chloride channel to allow chloride and sodium to move in and
out of the cell.

Indicated for cystic fibrosis

LUSPATERCEPT

Recombinant fusion protein that binds several endogenous TGF-p
superfamily ligands

Diminishes Smad2/3 signaling

Promotes erythroid maturation

Indicated for anemia in patients with beta thalassemia

ZANUBRUTINIB

Bruton tyrosine kinase inhibitor like ibrutinib

For Mantle cell [ymphoma

CEFIDEROCOL

Cefiderocol is a synthetic conjugate, with a cephalosporin moiety to inhibit
cell wall synthesis and a siderophore moiety to gain entry into bacterial cells
[ts mechanism of entry into bacterial cells is by binding to iron, which

is actively transported into the bacterial cells along with the cefiderocol.
First siderophore antibiotic to be approved by the FDA

Effective against MDR gram negative bacteria including Pseudomonas

Used for UTI
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40.

41.

12.

43.

44.

45.

416.

CRIZANLIZUMAB 214
Monoclonal antibody against P-selectin

To reduce the frequency of veno-occlusive disease in sickle cell anemia
GIVOSIRAN

Small interfering RNA

Causes degradation of aminolevulinate synthase (ALS-1) mRNA in
hepatocytes

Thus decreases the neurotoxic levels of ALS

Used for acute hepatic prophyria

CENOBAMATE

Voltage-gated sodium channel (VGSC) blocker.

Selective blocker of the inactivated state of VGSCs, preferentially inhibiting
persistent sodium current.

Additionally enhances presynaptic release of GABA

Used for focal seizures

VOXELOTOR

A sickle hemoglobin (HbS) polymerization inhibitor

Increases the affinity of hemoglobin for oxygen.

This stabilizes red blood cells in an oxygenated state, preventing hemoglobin
polymerization and the resultant sickling and destruction of the red vlood
cells.

Used for oral treatment of sickle cell anemia

GOLODIRSEN

- Induces exon 53 skipping in dystrophin gene
- For Ducchene’s muscular dystrophy

ENFORTUMAB VEDOTIN

Nectin-4-directed antibody and microtubule inhibitor conjugate

Nectin-4 (Poliovirus Receptor-related 4; PVRL4), is located on the surface
of cells and highly expressed in bladder cancer.

Used for urothelial carcinoma

LUMATEPERONE TOSYLATE

Second generation antipsychotics

Partial agonist at presynaptic D2 receptors, resulting in reduced presynaptic
release of dopamine

Antagonist at postsynaptic D2 receptors

D1 activation resulting in NMDA activity

Inhibit serotonin transporters (SERT)

5-HT2A receptor antagonist.
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47. LEMBOREXANT
- Orexin receptor antagonist like suvorexant
- For treatment of insomnia
48. FAM-TRASTUZUMAB DERUXTECAN
- Conjugation of MAb against HER-2 with topoisomerase inhibitor
- For Breast cancer
449. UBROGEPANT
- Oral CGRP antagonist
- For acute treatment of migraine

NEW DRUGS 2018

1. ANDEXANET ALFA
\ / — Factor Xa INHIBITORS

\_
l e s RIVAROXABAN
e On@ly EDOXABAN

FXa P —noR. — Antidote for Factor Xa inhibitors.

2. ERENUMAB - AOEE

GALCANEZUMAB - GNLM ¢ 00
0 0 Ingesnal nerve
FREMANEZUMAB - VFRM M1 or 5T, :
Teiptans 00 _ofy Ami-CCRP
\ ' . 0 \Iﬂ‘lhﬂd‘\
Ao -C CRP o

o Aderylate Ly laswe
Companits

5. MIGALASTAT
FABRY DISEASE
— Mutation of & — galactosidase (GalA) on X chromosome
— Leads to misfolding of & — GalA
— MIGALASTAT - Pharmacological chaperone
- Improve wisfolding

4. PATISIRAN
— Swall interfering RNA — based drug
— Gene silencing drug, interferes with production of abnormal Transthyretin
— Approved for polyneuropathy with hereditary Transthyretin — mediated amyloidosis

B preoLadder |
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ELAGOLIX SODIUM
- GnRH antagonist

216)

— Given orally
— approved for pain a/w endometriosis

— Short acting

TAFENOQUINE

— Used for radical treatment of P. Vivax malaria
— Cause hemolysis in G6PD deficiency

— Single dose is enough

IBALIZUMAB

- MAB against CD4 &

- Used in HIV
8. BUROSUMAB
s el X LINKED Hypophosphatemia
BUROSUMAB BUROSOMASB
faF- far-a3 — Overactivity of FGF — 23
§rocm
Serum J12s :nnum
FGF23
‘ PD‘ " absorption
A e
9. ELTROMBOPAG — Approved. for TP
AVATROMBOPAG — Approved for chronic liver disease patients with thrombocytopenia prior
to Sx

— Thrombopoietin agonist
LUSU TROMBOPAG  — Same as AVATROMBOPAG

10. TILDRAKILUMAB
» MADb against IL-23
> Approved for psoriasis

11. PEG VALIASE

Phenylalani Phenylalanine — Recombinant form of phenylalanine
(i el (Phe) ammonia [yase

Ammonia ' ‘
Lyase i — Used in phenylketonuria
+ Pegvallase is PEGylated S —
phenylalanine ammonia 2
e . - Long acting
* Breaks down Phe
Ammonia* Trans-cinnamic acid*
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12. FOSTAMATINIB 217

— Spleen tyrosine kinase inhibitor
— Used in ITP

13. SODPIUM ZIRCONIUM CYCLODILICATE
— K* Binder
— Used to Ry Hyperkalemia

14. LANADELUMAB
— HERIDITARY ANGIONEUROTIC EDEMA is d/t excessive

- \) \) bradykinin
)]( ‘ - LANADELUMAB
T

Kininogen P — Inhibits plasma Kallikrein
N — Used for HAE
— [CATIBANT
- Haman — Used for HAE

— Bradykinin antagonist
15. CENEGERMIN
— RECOMBINENT human Nerve growth factor
— Used for neurotrophic Keratitis
— Eye drops

16. STIRIPENTOL
— Approved for DRAVET syndrome, along with CLOBAZAM
— 1 GABAergic activity
— [nhibit LDH [required for energy metabolism of neurons]

17. CANNABIDIOL
— Derived from marijuana
— For LGS & Dravet syndrome
— First FDA approved drug which is directly obtained from cannabis

18. TOLVAPTAN

Mechanism of Action of Tolvaptan > For AD polycystic kidney disease

_ 8 ¥ binding of vasopressin
atthe Vtroceptor in the kidney

‘

< adenylate cyclase activity I

4 |
< Intracellylar CAMP concentrations J

| . 1

T in free water clearance J rate of formation and enlargement
(l.e., squaresis) of kidney cysts

¥ in urine osmolality J w rate of growth of total kidney volume |
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19. TEZACAFTOR / IVACAFTOR 218

Cystic fibrosis

— d/t defective CFTR
TEZACAFTOR — Corrector
IVACAFTOR  — Potentiator

o pyidns o0 ™

20. APALUTAMIDE
FLUTAMIDE
NILUTAMIDE
BICALUTAMIDE
ENZALUTAMIDE
— Androgen receptor blockers
— Used for prostate cancer

21. LOFEXIDINE
— K2 agonist — Break to sympathetic system
— Approved for Opioid addiction

22. LUTETIUM LU 177 DOTATATE

— Approvad for Pancreatic neuroendocrine tumor

23. BICETEGRAVIR / EMTRICITABINE / TENOFOVIR ALAFENAMIDE
— For HIV Ry

24. PLAZOMICIN
— New aminoglycoside
- [V route
— For complicated UTI including pyelonephritis

25. OMADACYCLIN
— For Community Acquired Pneumonia & acute skin & skin structure infections
— Tetracycline
— Has activity against bacterial strains expressing tetracycline resistance by efflux & ribosomal
protection

26. SARECYCLINE — Tetracycline approved for acne vulgaris

27. ERAVACYCLINE — For complicated intra-abdominal infections in > 1.8 yrs

282. DORAVIRINE
— NNRTI (274 gen)
s B Eiiih E) preoLadder |




29.

30.

351.

352,

353.

34.

MOXIDECTIN 219
— New antihelmenthic drug for onchocerciasis [River blindness]
— Binds to GABA & GLUTAMATE channels

TECOVIRIMAT

— For smallpox [For biotervor attacks]

— Oval

— Binds to envelop protein Ps; & inhibit e/c viral forms

— Inhibits transmission

SEGESTERONE acetate + ETHINYL ESTRADIOL
— Vaginal ving of contraception

- Once yearly

BARICITINIB
— JAK (nhibitors for RA similar to tofacitinib

— Oral

MOXETUMOMAB PASUDOTOX
— Moxetumomab + Pseudomonas toxin

— For hairy cell leukemia

CEMIPLIMAB

\ ~ PD-L1 PD-1
\_ N
~—— -
~——”
Anti PD-L1 antibody: Anti PD-1 antibody:

Atezolizumab Pembrolizumab
Durvalumab Nivolumab
AVELUMAR CEMIPLEMAR

- CEMIPLIMAB — APPROVED FOR CUTANEOUS SQUAMOUS CELL CARCINOMA
- PEMBROLIZUMAB

NIVOLUMAB APPROVED FOR NON - SMALL CELL CA OF LUNG
AVELUMAB

- ATEZOLIZUMAB } APPROVED FOR UROTHELIAL CARCINOMA
DURVALUMARB
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35.

S6.

57.

358.

59.

DUVELISIB

— Similar to IDELALISIB, COPANLISIB — Phosphoinositide — 3 kinase & inhibitors
— Duvelisib — PI-3 § & vy inhibitor (Dual inhibitor)

— For CLL, small lymphocytic [ymphoma & follicular lymphoma

IVOSIDENIB
— Similar to Enasidenib
— For AML with IDH 1 mutation

ENCORAFENIB

— Encorafenib + Binimetinib for malignant melanoma
— Oval

— Braf kinase inhibitors

MOGAMULIZUMAB

- MAB against CCR4

— For mycosis fungoides & Sezary disease
- AFUCOSYLATED - increase ADCC

DACOMITINIB
— Inhibits tyrosine kinase activated by EGFR

— For non-small cell lung carcinoma

220
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. ETECALCETIDE

NEW DRUGS 2017 =

. VORETIGENE NIPARVOVEC
— For Leber’s congenital amaurosis (RPE6S)
— AAV2 vector containing human RP#65 CDNA

— Subretinal injection

. NETARSUDIL

— For glaucoma

— Rho kinase inhibitor
— 1 aqueous outflow

— Unknown mechanism

. LATANOPROSTENE BUNOD

— Metabolized by esterases to Latanoprost and Butanediol mononitrate
Latanoprost - 1 uveoscleral outflow

Butanediol — t trabecular outflow

— Approved in glaucoma

. BETRIXABAN
— Ovral Anti-coagulant
— Others - RIVAROXABAN

APIXABAN
EDOXABAN
Dupilumab
. DUPILUMAB :
, . -‘;. X . IL-13
— Approved for atopic dermatitis w4
‘.
— Mab against [L—4R
. SEMAGLUTIDE iL-13Ra

SLUDUNRK

— Recombinant GLP — analogues

— Only oral drug from this group

e ————

— Approved for type 2 DM

Type | receptor  Type |l receptor

— Calcium sensing Receptor agonist
— Calcimimetic drug

— Other drug - CINACALCET

— For hyperparathyroidism
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8. DAPAGLIFLOZIN 5

ERTUGLIFLOZIN

- SALT — 2 #

- For type 2 DM

- Canagliflozin~
Dapagliflozin = Other similar drugs
Ertugliflozin -

9. PLECANATIDE
— Stimulates GC —C
— Approved for chronic idiopathic constipation

10. NALDMEDINE
— Opioid p receptor blocker
— Not absorbed from GIT
— Approved for opioid induced constipation

31 TELOTRISTAT ETHYL
In Carcinoid syndrome
— 1 5-HT — Diarvhea
— [nhibit tryptophan hydroxylase
— Thereby decrease SHT production

— Approved for diarvhea d/t
carcinoid syndrome

12. CERLIPONASE ALPA

— For infantile neuronal ceroid lipofuscinosis

— Recombinant Tripeptidyl peptidase 1 (TPP-1)

33. VESTRONIDASE ALFA
- MPS VII
— d/t deficiency of B glucuronidase

— Vestronidase — recombinant B glucuronidase
E) preoLadder |




Leukerme oul 293

14. INOTUZUMAB OZOGAMICIN
— MADb against CD 22 linked to calicheamicin
— Approved for acute [ymphoid leukemia

15. EMICIZUMAB
— Bispecific MAb
— Bind to both factor IX and X
— Help in activation of factor X
— Factor VIII is not required

— Approved for Hemophilia
16. GLICAPREVIR / PRIBRENTASVIR
— Approved in Hepatitis C
— Combination of protease @ with NSSA ©
327. SOFOSBUVIR / VELPATASVIR / VOXILAPREVIR
— Approved for Hepatitis C
— NS5B @ with protease © with NSSA ©
18. TOCILIZUMAB
— MAB against L6
— For RA & cytokine release syndrome Rx
14. LETERMOVIR
— Drug against CMV

— Inhibit DNA terminase complex
20. LESINURAD
— Inhibit URAT -1

— Uricosuric agent

— Used for chronic gout
21. SARILUMAB
- MAB against IL6
— For RA
22. ABALOPARATIDE
— PTH1-34
— Used for osteoporosis
— I[njectable
23, AMANTADINE
— NMDA receptor #
— Used for levodopa induced dyskinesia
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24. EEDRAVONE
— Free radical scavenger

— Used for Amyotropic lateral sclerosis

25. SAFINAMIDE
- MAO — B #

— Used for Parkinsonism

26. RIBOCICLIB
ABEMCICLIB
PALBOCICLIB

— CDK 4 & 6 Inhibitors
— Used for Breast cancers

b NIRAPARIB
— Inhibit poly ADP ribose polymerase
— (ike OLAPARIB

— used for Ovarian cancers

28. DURVALUMARB
— MAB against PD ligand

— used for bladder carcinoma, urothelial carcinoma

224
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