PHARMACOKINETICS 1

PHARMACO KINETICS * EfFect OF body on Prug
PHARMACD DYNAMICS > EfFect OF Pruq on Body

Drug:

- Drug is substance which is intended to be used to modify 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 Administration

|
' }

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

n v i) Sublingual

i) Subcutaneous (N Transdermal
(M) Intravascular (i) Nasal

iv) Inhalational
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PHARMACOKINETICS
2 oka HDME STUDY
= F\bSO'T\PtiOT)
~ Digkribukion
- ORAL
Mekaboli gm ROUTE
—  Excrekion
ABSORPTION
+  MOVEMENT OFf DRUG FROW) SITE OF ADMLNISTRATION 1O BLOOD
n
=  LIPID SoWBLLILTY -~ Sinqlz most im portant fFattor in QbSQrpt
— LIPID SOWBLE DPRUGS ARE ABSORBRED
FORM OF DRLG
Ho T H'+on”
HX — H++ %~
=~ Joniwed form OF Dvuq % tooker Soluble
~ Non Tonized form OoF Drug is kLipfd Soluble
— DRUG IS ABSORBED IN NON - JONIZABLE fORM
-  MEDLUM
= WHEN THE MEDIUM 1S SAME, THEN THE DRLG INILL CRDSS
DRLG MEDILVM FORM SOLLBLLITY CRODSS
Rrcidic Aadic Non jonized Lipid Soluble v
Bagic Basic Non ionized Lipid Soluble L
Acidic Bagic tonined loker Soluble X
Basic Acidic tonined aker Soluble %
Adpiri
= RAddic Drvg [ASPIRINI + mainly absovbed from Stomnoch
= Bosic Drvuq [ MORPHINE] wwinly absorbed from tnlestine
ORPHINE
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But practically all drugs (even acidic drugs like aspirin) are absorbed more from intestine
as compared to stomach because:

o Large surface are of intestine

» 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
s 3.0 99.9% 0.1%
s 40 99% 1%
e 50 90% 10%
e 6.0 50% 50%
e 7.0 10% 0%
e 2.0 1% 9%
e 40 0.1% 99.9%
e 100 0.01% 99.99%

Henderson Hasselbach Equation

pH = pka + log [Non — lonised]

[lonised]
Bro AVATILABILITY
= FRACTION OF GIVEN DOSE WHICH REACH @ ot bl es
SYSTEMIC CIRCULATION =  Bio Availability ’ oF DrUg
—  dekermines the DOSE
High bioowailakility = Llow dose
low bio availobility = High cloge
Exureted
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® Rbsorption
T absorpt? =+ 1 Bio onvadlabilify
4 abgorpt? = 4 Bio owuilabilily

Bio awailakilily of drugs gqiven by IV roull ig 1007

@ First Pass mutokolism | Pre systemic mukololism
g
T firet Pass mukobolitm —* | Bio owoilobility
4 firet Pass mutobkolism —> 1 Blo awaoilability

NTG [ Nitvo glycarine]
has high Ffrst pass mukakolizm
~ 8UB LINGUAL ROUTE i Pprefetred
AdvantageS of Ssublinguel route

— Fast adz'mca =  can be uged in emargences
T No first pass mutobolitm
~  Self odminiskot” & possible
= PAFter desimoble attion 5 We con spit]ingest  the extro dosge

How to calculate bioavailability?
To know the bioavailability of Drug A by oral route

)
Give drug A 100 mg by IV route

}
Then plot a graph

by ovel AUC.,
@"ﬁ ,r
/
70,

pC
¢ Measure plasma concentration every 30 min & plot it

¢ Now same dose (100 mg) given orally
Plot the same graph
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Bioavailability =
BIOEQUIVALENCE (biologically equivalent)

- 2 brands of same drug are compared
Eg. Aspirin 150 mg
Ecosprin  (Brands) Losprin

¢ ¢
100 pg/dl qoug/dl or 45 or 99.999 pg/dl

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

o Most of the drugs are bioequivalent except phenytoin

DISTRIBUTION
FACTORS
®© UPID SOWBILITY = most important fador
Lipid Soluble Drugs -  Higher Dishribukion DISTRIBUTION

Woker Soluble DPrTugs =+ lower DbDidtribubion

@ PLASMA PROTEIN BINDING
T PPB = \low Diskribukion
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— Acidic drugs bind to — Albumin
- Basic drugs bind to - o= ACID Glycoprotein
— Different drugs have different percentage of binding
1. Distribution:
= If PPB is 1, its volume of distribution (Vd) — ||
2. Duration:

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

3. Displacement interactions:

2> PPB sites on albumin & oz — 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 mol 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.

4. Dialysis:

2 If a drug has 1 P.P.B; dialysis of that drug cannot be done.

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

5. If, drug has 1 P.P.B. its filtration would be lesser.

Dialysis & drug poisoning:
- First AB.C should be done (i.e maintenance of Airway patency, Breathing & Circulation)
- In 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 (beoz 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 t 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 — Opioids & organophosphates

[ = Imipramine

D — Digoxin

Dialysis - Diazepam (Most of benzodiazepines)
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© BARRIERS
CIRCUMVENTRICULAR ORGANS [ NO Blood Brain Borrie’]

crz (chumoreuptor Triqger 20ne] p
vomiting nNot couged by > Anti emekics —
Pnti PsychoticS algo hog antj emekic property vents}-

ador
orgong

VOLOME OF DISTRLBUTION V(g

e vy AMoUNE @iven by IV
N Plasma Contntrakion
_ 100 _
& EARE | PFE = =22 = aubmgfl
5
Vg = *__.28 = 5L
. loomg _
l Ppe = 309 = 'omgL
=+  CRSEQ _...._......_.E—_ ———] S0 -}
ey gy = B8 S wL
o]
4 loomg
PC = __19_ = mg |L
»>  cPsES .'______E________ 5 =
i — 5L
a

*  voLUmME Of DISTRIBUTION Vg & PMOUNT OFf DRU§ IN TILSSUES
more vy - more dishribution

CHLORDO QUINE LOADLNG DOSE
Drug © moximum Vg [ >1200L]
mosHy dighkribuked n  Liver 1000

<+
Bur SiL ©f preferred ackion 18 RBC moletudy| = ‘ '

OF DrUl'a Y

LORDING DDSE [LD)
= initiol high doze g@iven to Stort the prefured ackion

-~ [io = vy % Torget Plagmao conuntrokion |
— b dependz on vy X Torqet Plogma Conunhrak” MATNTAINANGY
DOSE
MRINTALNANCE DOSE
100 Qr
= e
- |MD = dearoncte x Targer Plogma CDN.|
w0
T ™MD dependg on cleoronce § Tagrk plosma conc. %‘\v%
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METABOLISM,EXCRETION 8
ELIMINATION
* Terminolion Of atlon of PG —+  EUmMINATION
7 includes Metakolisrm g Exuretion

Metabolism
FATE OF METRAROLISM

0O pActive —  1nacive
@ mpckive —  Bckive
pipzEPAM —>  O0xm2EPPAM™ (Brain depressant induced sleep)

@ 1noctive —> Ackive
LPRODRUG]

LEvopoPR — pA (R of Poarkinsonism ]

/ ’ Prodrugs:

All — ACE inhibitors (PRIL) except Captopril and Lisinopril (ACL)
Prefer — PPI’s (prazole) (Proton pump inhibitors ),Prednisone |, proguanil
Doing - Dipivefrine (Converted to epinephrine)

M A — Methyldopa, Minoxidil, &-MP (Marcaptopurin)

(Anti hyper}enive drug)

In - Irinotecan (Anticancer drug)
Clinical Clopidogrel, Carbimazole Cyclophospham|de(Ant|cacer drug)
(Anti pla elet? drug) (Anti thyroid drug)
SHbJBCtS - Sulfasalazine Sullnd)éC(An acid)
(Ulcerative colitis)
AL of METARBOLISM — 10 MAKE A DRUG WATER SOLUBLE
PHRSE 1 RERCTIONS PHASE TI REACIIONS
- mostly cakabolic Reattions - mogHy ancbolic Teatkiong
-» indodes - includes
— oxidation(Most common phase —  Glucuwronide [mc Phose Reatt]
- Reducdkion 1 reaction ) —  Glutamione conjugakion
—  Hydrolysis — Bukylarion
- O4chaakion =  MefRylakion
—  Deominokion — SulfFal

—> Purpoge pf PHASE OO =  mokes the drug wWoker Soluble

Purpose of PHASE L —  Expose functional Group on the drug
QT. @)
gl Sttt =1 PrepLadder
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ENZYMES

=  Divided into
Micro somal  Enzyraes =
NOD Micro Somal 5
._)

(Smooth endoplasmic reticulum)
hside the mjcrosomes

ouk side the micrpsomes

Microsome (endoplasmic wetiaslum D

= only Migosomol emymec con be Induced or inhibited
bepRRIN
s
100 Drug | | 100 Drug |
50 microsomol 50 non microsomol
Enzymes < 0 Enzymes J L
50 Drug 50 prug
cAsER 7 Along T RIFAMPICIN Lenzyme induter]
— 50 ME m— qoME — BONmME — 50 NME
100 Drug | 100 Drug
g0 microsomal 50 non microsomal
Enzymes — s lakr +90 En-:.gmes e | 20 450
10 Druq 50 Drug
~ Drug dote B be inueased — No chonge vequired
CASE3Z 7  Along T CLMETIOLNE Lenzyme ibhibitor]
- BOME — (OME — BO0NmE —* 50 NME
100 Drug 100 prug
10 microsomad 50 non microsomal
Enzymes 5 i LEL Enzymes 2 el 0
a0 brug 50 prug
— Drug dose o be deurensed — No change required
ENZYME TNDUCERS ENIYME TNHIBITORS
q G RLSEOFULVIN(Antifungal) vit VALPROATE
P PHENYTOLN (Anti epileptic) K K ETDCONAZOLE
R RIFAMPICIN _ Can’t CIMETIDILNE
S sMokIngUANt tuberculosis)  cqq CLPROFLOXAUN ,Chloramphehicol
Cell CARBAMALRPINE Er\:r.g mL ERYTHROMYCIN
Phone PHENO BARBITONE Inhibit” ISONIAZLIDE
most of anti epileptics >  ENZYmME INDUCERS
most oF anti bioticg -2 ENZYME INHIBRITORS
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Lipid sduble

ExcreTionN pnR 10
GLOMERULAR FLLTRATLON P—— _*Oo
- Lipid soluble dvugg Filtered easily .
INaber Soluble dvuqs alsp Filtered Solowle s
L <0
7 Fillokion L Plosmao Prokein binding ¢
. !
- @ @FR = l’Rsmljmin i
= +.5 Ur|hr
= ~180 Ltr) ooy

= @ ourpur of urine —* aL|oay

TUBULAR REABSORPTION
=+ 99v. 0F GFR i% Teabtorbed
~ Lipid soluble dvuQe veabsorbed

INoker soluble dng excreted

>  9of drvq & medio are some - dwug absoyvbed

drug & medid ore difFerent — d-'rvca not absorbed

=+  mActdic drvq poitoning [Aspivind , R by NaHCOy LFforced Bikaline Divresis]

Alkaline drug poisoning [Rmphetamine 5 Ry by NH,a [Forced add pivresis]
TUBULAR SECRETION
= dlt pumpg | trongporterg in  proximal tubules
7 These bronsporters are SATURABLE
~  Penicillin iz Short acking
~  Penicillin ¥ Probenecich  *  long adcking
~— Probenecid hag higher offiniry For Eronsporis 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,
»  Tubular secretion
—>Tubular reabsorption may or may not be present.

Scenario 2:

—If 100 molecules of a drug are filtered through glomerular filtration and only 50
molecules are expelled out in clearance.
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—If the clearance is less than the glomerular filtration which is due to, B

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

RATE OF ELumMINATION [R]
e incomplete pararmeter

R - AMmount of brug Ellminabed

Time

cLemprANCE L e

=  complei poromneter

CL ~* oy PC = Plagmo Contehtrokion

Extraction Ratio

Hepatic extraction ratio in relation to clearance

Suppose

100 molecules 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

le.  Amount of drug extracted by the organ

Amount of drug entering the organ

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

availability which is known as First Pass Metabolism.

The drugs with high First 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.
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HoLe Liee [e ]

foo

} tn

6.25
Etg For most drugs ig constont
& hrs , ofter 1 day

How moch drug yemains in body
How Mudh druq eliminated from body

@® t‘b.

+ 4
(AN

7  DoSe con't be colaloked
DOSING INTERVAL | FREQUENCY Can be Knouwin

Ly, o volume oF digtribukion [vyl
b, - dearance
o

E vd
la 0.693 x =

ORDPER of KINETICS

Rate of elimination X = (Plasma concentration)°”e"

First order kinetics- Rate of elimination & plasma concentration
Zevo order kinetics- Rate of elimination is constant.

Likewise,

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

Third order kinetics— Rate of elimination  (plasma concentration)*

2 PrepLadder
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FIRST ORDER KINETLCS 7Ter® ORDER KINETLS

=+  Froction iz wnglont <  Amount & Conshank

PLRET ORDER ZERD ORDER.

10D R CL Elra 10D R L (3128
linr 50[hy Y Ihy L ke 0| by 0.20 QS hr
50 ) A l 80 L l b |
Libr a5 |k Ua Ihy T Qo[hv 0.35 by
a5 ! ) J 60 J | !
Lty 1.5/ by Y2 ™ 1l ibw v 0.23 1.5 bye
12.5 /! I l 15O l l !
J1hr 6.5 hr 4! lhye L 1w Q0| br 0.50 |
6.35 A1

R 4 PC R = Constont

Gl = Conhstont cL L PC

ol
Eyy = Constonk Ey, « PC

=  m™ajority druge Follow Fivet order Kinetics
DRLGS FOLLDWING TERD ORDER KINETICS Que

ZERD —> ZERD ORDER KINETICS
N —  WARFARIN

A = BlcoHoL | BSPIRIN

& i — 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 order kinetics are also known as Pseudo- Zero order kinetics/ Non- Linear

kinetics.

RERASON
order OF Kinetics dependg on Emaymme Sofwakion
7 If emdymes are chundont —  follow 1St ordyr Kinekir
< IF emymes are !L'.mil-mq fakor —  follows ZERD ORDER KINETICS
(sATURBTION KINETTCS]

2 PrepLadder

Scanned with CamScanner


https://v3.camscanner.com/user/download

14

PHARMACODYNAMICS

@ AFELINLTY INTRINSIC
——% B S ¥
ACTLVLTY

DRUG RECEPTOR. ACTION

AFFINLIY = obilitly oOF a drug t0 bind to a veceptor
INTRINGTLC ACTIVLTY 7 abilily to pyvoduce ackion offr binding to receptor

CLASSIFICATION OF DRUGS BASED ON INTRLNSLC ACTIVITY

PGONLET =  Moximum Infrinsic ackivity [(+1]

PARTIAL PGONIST 7 Submoximum intringic adrivity [0 to +1]
INVERSE PGONIST — Opposite atkion to agonist [—ve]
-

ANTAGONIST NO atkion [0] bur inferrerec T action oF ofker drugs

@ AFFINLTY INTRINSIC
——% Y — §
ACTLVLTY

DRUG RECEPTOR ACTION

Signal tranduction
Mechonism

CLASSIFICATION OF DRUGS BASED ON SLENAL TRANSDUCT® MECHANISH

@ INOTROPIC RECEPTORS i
ionotropic

= i recepiors

Fastest ocking receptors Na A e
- 10N thanne
2 Exoraples ‘,‘,

Z GARA, receptors N, receptors

sl
7  NMDP receptors Ny receptors
~  BAMPA  receprors =~  SHTg receptors

@ ENZYMATIC RECEPTORS

DRUG
J DRUG Binding site

=  ako TYRDSINE KINASE RECEPTORS
[ mosHy ossotioked enZyme iz TyroSine Kinage] ‘ ENaYmE RECEPTOR
— Enmyme

™  Exomples

Cytokines

P Prolacktin

L Ingulin

q Growh hormone

21 PrepLadder
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3 Types 15

1. Intrinsic tyrosine kinase activity

Whenever drug bind outside

- Tyrosine kinase enzyme gets activated inside
E.g. nsulin receptor

No Intrinsic activity

Some 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. Cytokines

Guanylate Cyclase

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

® G - PROTELN COUPLED RECEPTORS [GPCR]

Rdrenaline Pdrenaline
! l
atk: oh B receptor otk on o receptor —’CAJ':P
o
4 l o) L
. : fon channel
Sﬂmu'lubes G| mmn sﬂmoiﬂtﬁ Gl \‘Jﬂ!R-lTJ mockive RAckive T on chomn
i l
Atcive wmponent Active wmponenk
T cAMP + @
- T™HR —  w~osoconshrick”
~  Bronthodilal
G PROTEIN
G stondg Ffor GoP/GrP binding prolein
Componerts
o 7 GDP bindg bhere in reshing Stake o| aes
P on
Y
When G protein Stmulated , phosphovylot™
STABLE FORM occurs , GDP cOnverted to GTP 0
AFTER 'I'
® g components Beperateg
B & v componentg are inadrive @l
o T QTP iz ackive
EER
Produce One of Following ac® on
. o (<
< = a® on ion channels “v
o.l:.l:“nn ch mmponent algo hag GTPage Of.th‘il'(j STABLE FORM
UNST"’B‘-E FORM 0 mels —  convert: QTP to §DP

= Q protein Stobilizak® occurs
- Recyling OF & projein
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Types of G proteins 16
Gas - Adenyl cyclase (+) - t CAMP
ai - Adenyl cyclase (-) - |\ CAMP
Gq - t Ca** via PIP2 pathway
[Phosphatidyl inositol bisphosphate (PIP2)
l
IPs + DAG
g
t Ca** [IPs, DAG, Ca?* are second messenger]
In some books Ca?* — 34 messenger
@ INTRACEWULRR, RECEPTORS
Q. CYTOPLRSTALC RECEPIORS
b. NUCLERR, RECEPTOR ”
° §—
= only Lipid soluble d'ruqx acks lﬁrouqh %
fhege receptors S
= Slowest awklng Teceptork
=  commony named an NUCLERR RECEPTOR SUPERFAMLLY
Cytoplofmic Receptors Nucdleor Recptors
c - CorHcoStuoidy |P = PPRAR E
Gluco S = Gex Hormones .f
N nuralo Vv = \ItA
b = Nit D i T
DOSE RESPONSE CURVE (DRl o
>  HYPERRBOLA SHAPE
Loq DOSE RESPONSE curve [log PRC] l
= S shoped wurve [ SIGMOID CURVE]D
7 Clinically more vsefu| Thon DRC —
(Borency : o
<  relateg to (POER
< left gided wurve ig more potent (a) ! 1 o
»  Right Sided wurve ig less potent (B)
EFRFLCACY
=  relaxes to ReFkcc vregosrdiess OfF dose g o
= ¢ ig more efficaceous
D ig lesc effjcacepus
pose | @ ®
5mq 0 o]
. BP 0 mq 2p o
160 20 mq a5 20
1‘40 Lo mg | 8 30
10 Bo mq | 36 Lo
POtent|eeticacious
= EFFicay g more important fan poknoy € respeck ko Ry B2 prepLadder
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SLOPE ‘E Barbiturates Berpodiavepihls
— slope 7veloted to SAFETY
_ coma,
T Drog T lecc slope iz move Sofer
i Rnesihesia
bruq T deep Slope i€ less Safer
Sleep
Sedakt”

5mQ 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.

PE——
e
‘\ T
B
x R
Lo}, D —o
If 50% respond to a particular dose — Then it is called EDso (Median Effective dose)
1))
If 50% » /QuﬂnM DPRE of animals die after receiving a particular dose — it
s qml f_,__ called LDsO (Median Lethal dose)
§: b e LDso/EDso = Therapeutic Index
o
a R e Therapeutic Index tells about the Safety of
BN L drug.
o If I l — 1 Therapeutic Index — drug is safe

W 7
o SRR 1 Therapeutic index ~ drug is unsafe

PHARMACO GENETICS
@ g-6PD DEFICIENCY

-+ g-6PD feckg RBC from free rodical imjor
i Drugs which leads 10 the hemolysid of RBCs when
*« PRIMAQULNE

G-6PD is absent are mentioned below 5 « brugs
* SULFONAMIDES *

* NLTRO FURPNTOIN RBC.

* FURPZO0LLDONE '

@ PLeETYLATION
= emyme > NAT [ N Acekyl Trangferage ]

7 FAST acetylator of INH —  no response

SloW acetyloror OF TNH —  Periphern] nawopahy
—+ § = SsouLroNAMIDE [(bAPSONE]

H > HYRPRALAZINE

T " InH

P ™ PROCLARINAMIDE
7 SHLP Druqe Con Collde SLE ALSO
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@ sch NDUCED PPNEB
Sch [ SUCCINYL cHDOLINE]
=  mMuoccle veloxont
= shortest acking [K5mind
— dlt Pseudotholineslerate
=  ouged For Endotrochesl intubakion
ATYPLCAL PSEUDOCHOLLNESTE RASE
7  fnerobolizes Sch In 30 minutes or longer
™  Couses prolonged APpeq
THERAPEUTIC DRUG MONITORLNG L[TpMm3]
CASE 1 =~  AIM = reduce BP from 160 —F 120 mm Hg,
Prestibed drogq B @ w0 mg For 1 WeeK,
check BP ofter 1 week, chanqe the dose ac.cc}rdinq'.g
CASE Q —* Epilepsy Potient ,
Prescribed DRUG B) @ 100 Mg , then

= required plogma concentrok” —  10-30 nglL
ChecK plagma Concentrak® & change the dose accordingly
Nokt wsed commonly
— CRITERIA TO USE TbmM
I, RESPONSE CAN'T MEASURABLE
2. Lol THERRPEDLTIC INDEX DRUGS
3. INCONSISTENT PHARMACOKINETICS OF DRUGS

+

IMPORTANT POINTS ABOUT TDM

— 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 divectly 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.

< Topm done for

A —  Antibiotics

Druq —* DIGOXIN

Possessing ~  PHENYTOIN [most ant;epileptic drugs]
Low =  LILTHLUM

Therapeukic =  TRICYCLLC PNTL DIPRESSANTS [TCA)
Index 2 TmmMUNDO SUPPRESANT DRUQS

-2 CYCLOSPORINE
=  TRACROLIMOLS
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PHARMACOLDGLICAL ANTRGONLSTS 19
7  ockg on Somme receptore to produce Opposik effectR

=  PDRENALLNE Propronolol
i) 1
PaR @ PR ©
l 1
Broncho dilotion Broncho congfsickion
—  Propvonolol % pharmcoloqicnl antagonigt OF adrenaline
CLLNICAL TRALLS + Testing OF druca in humonz
PHACE L

2 done in HEALTHY PEOPLE
—+  We can’t do EFFICACY TESTING

= MTp L[ maxicnumn toleroble dose] Con be found

=  Phase I con also be done in Patientg For Toxic druge

PHAce 1
2 done ‘n pakientz [ 20-200 numbe]

- Indicator OF EFFicagy [ 15t time efficacy is Knownl
PHASE I

Z done in porients Lopto 50007
= Multicentric troile done [ covers different genetic moake upl
LG

EFFICACY CONFIRMATION cCoan be knpwn
PHASE N

T Post markeking study done [ mox.no. of pokientz tested ]
= RARE SIDE EFFECTS can be Studied

%  CHRONIC SIDE EFFECTS Con be Studied

Fos APPLLCATIONS Food drug authority applications
INOA —  Investigokional New Druq Applicakion

=  ppplied before sl-uri:lr\c,i clinical Eroilg

NDR ~  New Drug Applicakion
“  Applied before marketing the druq

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 (Commiittee for the
Purpose of Control & Supervision of Experiments on Animals)
— Guidelines for Clinical trials on Humans — GCP (Good Clinical Practice) Guidelines

2 PrepLadder
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Phase 1 studies are known as open labeled studies i.e both

Phases of Clinieal trialy, o 5 hject and the investigator is aware of the drug given
— Phase | — Maximum tolerable dose can be found

— Phase I
o lla= Proof of Concept study
e llg= Dose — Ranging study

— Phase lil — Pivotal clinical trials
— Phase IV = Post Marketing studies
— Phase 0

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
»  Placebo given
«  For Life-threatening diseases — Standard drug given
»  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
*  Double blind study
- Both the Investigator & the subject are unaware of the treatment
- Eliminate Investigator bias (considered as the best study)
~ Done in Phase lll

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 is 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
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National Coordinating center (NCC) 21
— It 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 Administration (FDA)
—  May issue Black box warning or even withdrawal of drug from market

Note
—  Materiovigilance — Program for Medical devices

PLAsmA CONCENTRATION €& TIME GRAPH

Cmox 7 ™ax plasma conc. obtuined by a particulos dose Mox.TC -
depend% on dosage o il g
2  ghould lie bjw MIn EC § Max TC —— min. Ec—
ini FRctive
/; mtg:::-’:?trnetion
7
Tox 7 EFime in whith concentrok” becomes man
PC
tellzg the RATE OF ARSORPTION —
4
AUC =  Areo under the curve %
= tellg the EXTENT OF ABSORPTION Tmax o
TYPES OF DRUG ANTAGONISM
PHYSLCAL = physical presence of drug Stops the act” of Olher [chorcoall
CHEMTLCAL =+ chemicad readt" Stops the ackion U ANTACIDS]
PHYSTOLOGLCAL _ _
PrarRmAcoLoarcaL ACt on the same receptors but producing different effects e.g

propanolol and adrenaline acting on B2 receptors in the lungs one

causing constriction of bronchioles and the other causing dilation
PHYSIDIOGLCAL PNTAGONLIETS

7  aws on different veeptors produces opposite efrecks

= Histamine Adrenaline
4 4
H® p.®
l e
Broncho constriction Brorchodilakion
3

Higtamine 1&g physiological antagonist of Adrenaline
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inve

DI‘SGF)[ I

= 0L R

ENZYME INHIBITION 22

SUBSTRATES FOR

CYP3P4
C 7 (YCLOSPORINE , CALLTUM CHANNEL BLOCKER
—  TACROLILMUS
¢ = C1SAPRIDE
S 7 <rATINS
A - RASTEMIZOLE
c = (AT DRUGS
. \E T — TERFENADINE
AMIADARD
N Withdrowon dit  &@r Prolongat”
N NAVIRS [ Protease inhipitors 1
cYP abD6
*a > B — B BLOCKERS
D > Depress' —* ANTL DEPRESSANTT DRUGS
TcA
SSRI
SNRL
6 7 1THR 7 ANTL ARAYTHMICS Except AMIODARONE [by CYP3AAID
C
YP Qe 19 cyPacio
— CLOPLDOGREL —%  ACTINE
= Ppp1
— PPL ackg ag competitive nhibitor
— clopidogrel ghould not be given T PPIg
crp alc a]
& —+ clotting - IWARFARLN
5 = p = PHENYTOIN

COMBINED EFFECT OF DRUGS

COMPETLTLVE —  Druq can not bind to endyme SWostrafl complex

NON COMPETITIVE - Druq con bind to enzyme |endyme Subshol Complex

UN COMPETLTLVE =  Druq Mainly bindg [ enlyme SUWbsivali Complex
Km Vmax @B —» PRODUCT

COMPETLTLVE 4 s Subshoﬁ. -

NON COMPETITIVE = 4

UN CcOMPETITLVE l 4

neans =How much substrates are required so half of the enzymes saturated or work i.e Km
elated to affinit and vm is

e max reaction velocity or in simple word how fast thg
enzyme work

\1"4

Leyp = C-dto Tome A-SOH]

APDITION [/ SOUMM ATION =2 a -+ a = 4
SYNERGLEM - a2t T = 15
POTENTIATION + @ g = 5
ANTAGONISH ? a+ a < 4 EPrepLadder
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RDDLTLON [ SUMMATION =  eondividual effectz oF & druge , Simply acddad 23

SYNERGLSEM
=  OTRIMAXO20LE = SGULPHAMETHOARZOLE -+ TRIMETHOPRIM
(Bockeriocidal ] [BackerOstakic) [Leackeriostoktic’)
POTENTIATION
— LevopoPp + CARBLDOPA [onatkive] — Efficaw of Levodopa 7Tses
ANTAGONISM ¥  Combined efFeckt OF twO druqs will be lesser

DIFFERENT TYPE OF DRUGS
Orphan drugs —
o These are drugs for which the expenditure done for the development of the drug is unlikely to
be recovered from sale of the drug
» Includes drugs which are used for rare diseases
» Also includes drugs for velatively 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
o In Adequate quantity
o 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
e Enalapril
e Ramipril
»  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 veceptors

2 PrepLadder
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RECEPTOR REGULATION 24

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

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

membrane immediately.
— Down-regulation of receptors
» Decrease in number of receptors either by stopping of receptor synthesis or by degradation of
already present receptors.
—  Uncoupling of signal transduction pathway
*  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).
* Constant agonistic action will cause GRK to phosphorylate the receptor. The phosphorylated
receptors is not able to interact with G protein
* In cases of Beta-adrenergic receptors, GRK is known as BARK (Beta adreno receptor kinase).
This phosphorylated receptor binds to protein called arrestin 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
*  Receptors present near/ down /sideways of membrane moves up to increase activity.

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

— Increase in signal transduction

PRACTICALS IN GENERAL PHARMAcCOLOGY

— Drug label
— Drug advertisement

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

— Brand name (Ecosprin)

Chemical name (Acetylsalicylic acid)

1

Abbreviations

IP — Indian Pharmacopoeia

BP — British Pharmacopoeia

USP — United States Pharmacopoeia
BNF — British National Formulary

I 4Ll

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 preseription only.

2 PrepLadder
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Expiry date (EXD) — MAY 2020 25

— 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°c

— 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)
o 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

* Indications of drug
*  Route of administration
*  Frequency of dosing
e Duration of treatment
3. Cost of therapy
4. Adverse effects of the drug
*  Serious effects
e« Common effects
Both should be mentioned in the drug advertisement leaflet

5. If some claims are made, these should be supported by appropriate veference
Address of manufacturing company
7. Expiry date is not required in the advertisement leaflet

2 PrepLadder

Scanned with CamScanner


https://v3.camscanner.com/user/download

ANTIMIGCROBIAL DRUGS 145

CELL WALL SYNTHESIS INHIBITORS

CLASSIFICATION OF PMA BASED ON

1 cwaL pruas L kilg]
STATIC DRrRuUAS [inhibits Qrowm]

— 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
o A — Aminoglycosides
TYPE OF ORGANISMS
CHEMICAL STRUCTORE
SOURCE 2 PANTIBIOTICS & NOMN - ANTLBLOTICS
MECHANLSM OF ACTION
a. cell ooll synmesisS Inhibitors

o o

b Protein SynMmesSis Inhibicors
c. Metoboligm

d DNA

c. Membranes

CELL LALL SYNTHESTS TNHIBTTORS

-+ DRULUGS
Firmly —>  FOSFOMYCIN 7 vsed for UTL
Bind to —  BETA LACTAMS
Backreriol =  BACLTRACIN —  Loca)l vse only
cell >  CYCLDOSERINE —~+ osed in TR
vall > VANCOMYCIN
BETA LACTAMS
1. PENTCILLLNS — and rng ig diffrent in
2 CEPHALDSPORLNS B | a different B lattoms &
3 CARBAPENEMS absent n, Monobacktamg
4 MONOBACTAMS .
PENICILLLINS

PENICLLLIN § | BENZYL PENICILLIN

LImITATIONS
1 not effickive orally [Acid labilel
a2 short awing [ dit ropid tubulor sewetion ]
3 Norrow Spedoraly)
A Resgigtonce
el -+ 2 PrepLadder
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1. PCID RESLSTANT [ ORAL PENICLLLINS 146
v PENICILLINYV

o) < OXACLLLLN

D 7 DICLOXACILLIM

C —* CLOXACLLLLN

A T AmMPICLLLLN
AMOXYCLLLTIN

2. T DURATION OF ACTION OF PENICILLIN G
PROBENECLID compete T Penicillin at tubwlor pumpg —* 1 durakion OF
ockion of Peneullin

—?  DEPOT PREPARATIONS
B ? BENIRTHINE PENILCILLIN § = longest aking Penicillin
P = PRocRINE PENICILLIN g

7 Pepot preparakiont ase given by Tm only

3. SPECTRUM OF PENICILLIN G

GRAM —tive Groom —live
cocei Bocillug cocci Bacilli
L 1 b 4
ctreptDd Boullus Neisserio,  nhot effFedtive

Stophylo clostridiorn

Pneumococcus pPiphMmeria
Listeria

EXTENDED | WLDE SPECTRUM PEMNICILLINS

A = PMPLCILLIN g AmMOXYCLLLLN

ci >  CARBENICLLLN

Ty “F  TIhReiias ANTI PSEUDOM ONAL
M >  ME2L0CIUWIN DRULGS

2} =  PztocrllcN

P = PLPERACILLIN

¥ UANCOMYCIN IS NOT EFFECTIVE AGATNST PSEUDOMONAS
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4. P LACTAMASE INHIBLTORS 147

CLA + B L © Bocterio
VULINTC ACLD MOXYCILLIN penicilli hage or
SULBACTAM + PAMPICLLLIN Penicillinase B loactamoge

Resistank

TA20BACTAM +  PIPERACLLLIN o

] 3 penscilling -
Avibactam (Newl| dlscovereda

PENICLLLINASE RESISTANT PENICILLINS B lactarmose

inhibitor
o —  CLOXACLLLIN i
2  OXACILLLN
=  NAFCLLLLN

=  DLCLOXACCLLIN

2CG B T @

2  METHICILLLIN [ most resistonk ]

=2 mMrep [ Memiallin Resistant Stoph. aureus ]
= resglstonce iz dit alteror™ In Penicillin Binding Prowin
= p loams are inefFeckive except 5% qen. Cephodosporing

5. ALLERGY

7 BKIN TESTING done by Intradermal injedt® of drug

2 CROSS RAUERGY ~ allegic to one penicillins , all B ladtamz are cdlenatc

except MONOBACTAMS
PENTICLLLIN G INDLCATLONS
FIRST LINE DRUGS LN

L LLETERLA
RCTINOMYCOSTS
SYPHLLIS
TETANULS
MENLNGO COCCUS

PANTHRAX

S S S

L 3 72K

GO - gonococeus
LISTERIA:

— Drug of choice for listeria is Ampicillin.

SYPHILIS:
SYPHILIS TYPES TREATMENT

Primary syphilis 1 single injection of Benzathine Penicillin G

- —
Secondary syphilis _ Early ‘ IM route, Dose of 2.4 MU

e

Latent
Late 1 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.

2 PrepLadder
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148
TETANUS:

— Drug of choice and First line drug for Tetanus is Penicillin G >

Metronidazole. Rifampicin can also be used as a

drug of choice in large population but
now it is notes that most of
meningococci develop resistance to
rifampicin so it is contraindicated

MENINGOCOCCI:

/

Meningococci

\

Treatment Prevention — Less effective
— C/I in Pregnancy and
/ \ l children
Empirical  Definitive 1. Cr'proﬂoxacr’n« — Can be given Orally.
DO Proph '
l l Y P — DOC for Prophylaxis of
Meningococcal Meningitis.
Ceftriaxone Penicillin G l
o Move effective than ciprofloxacin But it is injectable
e DOC in pregnancy and lactation
e Injectable only
ANTHRAX:

— Drug of choice and first line treatment is Penicillin G > Ciprofloxacin.

aonococc- Penicillin G was early used but now it is contraindicated because most of

the gonococci developed resistance
— 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.

CEPHALDSPORLNS
1St GEN. and GEN. 3rd GEN. AR GEN 5M GEN
EFFECTIVE AGAINST
am +tive Gm +ive Grom +ve GQrom -ve MRSH
Gqm -—ive Gram —ve
Anhaerobic INidest Speckrum
E2) PrepLadder
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1St GEN. and GEN. 3rd GEN. 4R GEN 5 GEN
CEFAZDLIN CEFUROXIME CEFOPERAZONE CEFEPIME CEFTLBLPROLE
CEFA LEXIN CEFOXITIN CEFTRIAXONE CEFPIRDME CEFTAROLINE
CEFA LOTHLN |CEFMETAZOLE CEFOTAXTME
CEFALORLDINE| CEFOMANDOLE CEFTLZOXIME
CEFA DRDXIL |CEFACLOR CEFPODOXLME
CEFTAZIDIME
CEFTIBUTEN
MOXALACT AT
CEFIXIME
1 BILLE SECRETED CEPHALO SPORLNES PELS TEERCTED huni mEpace. DivoNe
= Sore in Yrenal foilure :&Erne : :f;::f:::m%—‘lagég;ta fn%la
= ‘includes £ = ERYTHROMYCIN
CEFDPERRAZONE N >  NAFCLLLIN
CEFTRLA X ONE 1) — AMPICLLLIN
-
Can cause Biliary sludge syndrome if ;mu - :f,:iiiﬂf: (S

seftriaxone secreted in very large amounts
A BNTL PSEUDDMONAL CEPHALOSPORINS
= includes
CEFEPLME
CEFPLROME
CE FOPERALONE
CEFTAZIPIME [ most efRetive ankipteudomonal cephalosporing
3 DISULFIRAM LIKE REACTIDN
7 not to be gqiven T olcohol
= includes
CEFOPERAZONE
MOXALACTAM
CEFOTETAN

CEFOMANDOLE

4 1 PROTHROMBLN
= includes
CEFOPERPZONE
MOXALACTAM
CEFOTETAN

CEFOMANDOLE
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CARBAPENEMS 150
Imipenem:
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 Imipenem is a broad spectrum antibiotic, it is also effective against Pseudomonas.
Side effect of imipenem: Seizures
Contraindication: Epileptic patients
Other Carbapenems:

* Meropenem

» Ertapenem cilastatin not required,

» Doripenem lesser risk of seizures

* 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 is 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
» Can break even Carbapenems
* [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

MONDBACTAM
ALTREONAM
2 do not show wrose alleqy

" effeckive Only against &Gm -jve bacteria induding PSeudomonas
VANCOMYCIN

< Not effective orally [ NOT ABSORRBED]
= gqiven by Vv — releases HISTAMINE — RED MAN SYNDROME
-+ sIe
7 nephrotoxic
—»  Ototoxic
—  not efFeckive aguainst Pseudomonas B2 prepLadder
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- usE

*  MRsAa [boc]

“  PSEULDD

2  commensal bockeria protect the GIT from infewion

+ by cormpeting T nutritfon & producing BACTERIOIN

+  Rroad Spectrum antibiotics Killg commensals , Which
Predisposed to© SUPER INFECTION

7 IABC formg a membrone > PSEUDO MEMBRANE

MEMBRANOUS COLITLS

PSEUDOME MBRANE COLITLS

1 mc organism responsible > Clostridiom difficile

a. ™MC cause
3. Doc

— 3rd qen. cephalosporins > clindamyan
—> ORPAL VANCOMYCIN
lonly oral indicar® of vantomycin 1

GLYCOPEPTIDES

TELAVANCLN

VANCOMYCLN

TEICOPLANIN
ORLITA vANCLCN DO not course
DALBRA vANCLN

RED mAN SYNDROME

PROTEIN SYNTHESIS

PROTELN SYNTHESIS TNHLIBLTORS

TETRACNCLINES =  inhibit the omathmunt of tRNA to A Site
2. CHLORAM PHENLCOL = inhibit the Joinming of & An Lpeptide bond formox®]

TRANGLOCAT"

3 ™M =2  MACROLLDS

C > CLLNDPMYCLN

Q@ 7T QULNPRISTIN

4. AMIND GLYCOSIDES T ode by causing Misreading OF MRNA codon
-+ only cidal protein Synthesic inhibitor

BINDING
Binding
&
T

308

Rest all

AMLINOGINCOSIDES
TETRACYCLLN €S
bind @ 305 Ribosome

bind ok 508 ribosome

inhibit Tronglocok ion

151

INHIBITORS
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1. TETRACYCLINES 152
DRUGS

TETRACYCLINE

OXY TETRA CYCLINE

CHLOR TETRA CYCLINE

DEMECLOCYCLINE = most phototoxic 5 highest risk of b1

DOXY CYCLINE

MINO CNCLINE = highegt westibulor dycfunccion
RDVERSE EFFECIS

K 7 kidney Foilure = Cl1 except Doxycycline

A 7 Ankianabolic

P ™ Phototoxic

I — tnsipidus diobetes

L 77 Liver failure cj1

b 7 Dentition g Bone (UL in preghanuyy § children)

E 7 not be Qiven after Expiry [ risk of Fanconi syndrome]

v 7 westibular dysfunc®
OUSES

EIADH [ pemeclouycline]

Ricketisia [ooc]

Ggronvloman Inquinale [bocl

LGV

Atypical pNeumonia [ooc =+ MAcroLLDES ]

cholera [ pocd
Luminal Amoeblacic [ ooc For omoebiosis — METRONIDAZOLE ]

N Zo3 TR

A
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 Glycyleycline.
— Tigecycline is a broad -spectrum antibiotic but it is not effective against pseudomonas

— It is secreted in bile and so it is safe in case of renal disease.

2. CHLORAMPHENICOL

It is a protein synthesis inhibitor
It binds to 50 s ribosomes and inhibits the joining of amino acids.

5
%
— Bacteriostatic drug (like most of the protein synthesis inhibitors).
— Rarely used now a days = bcoz, Not effective and toxic.

%

Initially, chloramphenicol was the DOC for enteric fever.

2 PrepLadder
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— 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 risk of development of
cyanosis in babies > Grey Baby Syndrome.

—  Now-a-days, it is mainly used in Meningitis (for bacteria resistant to ceftriaxone).

It is effective against anaerobic bacteria.

2

— Rarely if chloramphenicol is sensitive to Salmonella, it is used in typhoid
fever/ enteric fever
3 MPACROLIDES

DRUGS and Line druqs to Penicilling

poc for

ERNTHROMYCLN

i ¢ = chancroid

CLARITHROMYCIN L = Leqione.ﬂﬂ

ROXI THRO MYCTN A = Awyprcal pnewmonia
P = Pertussis

ALZL THROMYCTN

FIDAXOMICIN —+  uSed in mild to moderall Psevdo Membrane colitis

=+  couses stimwlakion of Motilin® in GIT
+  Dpiosrrhea is SIE
=  psed in Diobetic Qastro paresis

PLITHROMYCIN OTHER ‘THROMYCINS’

@ very long acking = Relokively short acking

= non migosomal emyme @ +  mijuosomal emyme inhibitors
—+  Fewer drugq interockions — more druq interadtions

— Major adverse effects of Macrolides: (MACRO)

- M: Stimulate Motilin receptor (used in diabetic gastroparesis and paralytic ileus)
A: Allergy
C: Cholestasis: Erythromycin estolate (higher risk in pregnancy therefore

Cl in pregnancy but it is not teratogenic)
- R: Reversible
- O: Ototoxicity

- Drugs which are safe in pregnancy: PCM
- Penicillin
- Cephalosporin

- Macrolide

— | lrreversible ototoxicity is seen in:
- Cisplatin
- Vancomycin

- Aminoglycoside

2 PrepLadder
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— Macvrolides: have both antimicrobial and immunosuppressant activity.

— Macrolide with stronger immunosuppressant activity: Tacrolimaus

— Spiramycin is used to treat Toxoplasmosis in pregnancy.
CLINDAMYCLN

=  Geweted in Bile

= couses Pgeudp membranous colitig

=  osed in anawpbic bockerfol Infeckions

MAJOR USES OF CLINDAMYCIN:

- C — Cocel

— A — Anaerobes

—P — Parasites
» Pneumocystis
e Malaria
» Toxoplasma

QUINPRISTIN T DPRLFOPRLSTIN
® Bol ore Streptogramins

2 indicated ™ vRspH [DOC = DAPTOMNYCLNI]

Vencomysin resistance staph areus infections
A. PMINOGLYCOSIDES

DRUGS
STREPTOMYCIN | » Not effective orally Cnot absorbed]
GENTAMICIN e akive malnly on Gm =—ive [incl. PSeudomonas]
TOBRA MYCLN * NOt efFfedbve ON Ohawohic batkeria
NETLL MYCLN « cidal drugs
NEO MYCIN >+ Nephro toxic [max. by Neomycinl
CAPREOMYCIN ruditory [mox. by Amikadand
KANAMYCTN * ototox(C <
R —— vestibular [mox. by Streptonnycinl
] *couse newromusalar blockode [mox by Neomydnl
@  c¢APREDMYCIN (s chemically not aminogqlycosicle
STREPTOMYCIN — TB, PLAGUE
CAPREOMYCIN l
KANAMYCIN ~ 2NP | INE DRUGS FOR T.B
AMIKACIN
NEOMYCIN — HEPATIC COMA [GIVEN ORALLY]
2 PrepLadder
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P
5

Hepatic coma:
—In our GIT, urea is present which is converted into ammonia (NH3) by the enzyme urease.

—Ammonia is absorbed and goes to brain causing hepatic coma.
Neomycin:

— It is effective against gram negative organisms and kills urease producing organisms in GIT.

— It is given orally for Hepatic coma and this use of neomycin is known as Gut sterilization.

2 PrepLadder
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165

MULTIBACILLARY LEPROSY
RCIN 600 mg Once monthly | Supervised
CLOFAZIMINE 300 mg Once monthly |  Supervised
Once daily for : X 12
CLOFAZIMINE 50 mg Unsupervised
28 days MONTHS
Once daily for _
DAPSONE 100 mg Unsupervised
28 days
PAUCIBACILLARY LEPROSY
RCIN 600 mg Once monthly | Supervised
CLOFAZIMINE | 300 mg Once monthly | Supervised
Once daily for _
CLOFAZIMINE | 5O mg Unsupervised | X @ MONTHS
28 days
Once daily for _
DAPSONE 100 mg Unsupervised
28 days

— In case of resistance, the drugs used are
o Ofloxacin
* 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
l * Platyhelminths

i) Entamoeba T

i) Leishmania
(if) Trypanosoma

2 PrepLadder
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MALARIA 166
ANTL MALARIAL DRUGS

= Plagmodivm Knowlesi can also couse molara

Pre ErytRroogtic Stoge Exp Erylhrouytic Skoge
7

t (hypnozoite]

/
[ ]
LA sporoidite
/ RBC RBC

Q:lto -—> Eryhrouytic Stage
./
O {-—ii—) Gammebooytic stage

MDSqLIto

— responsible for relapse

TREATMENT MODALLTLES

CURE PROPHY LAXIS

I [ i ] : |
CLINLCAL RADICAL SUPPRESSIVE CALSAL

d 1 l J
Ry Erymrogytic R) EXO-EryHmrouytic Ry EBryRrogytic Ry Pre Erythouytic

Stoge Sl:cua e stoge Staqe
PRIMAQULNE

* BCIS ON

PRE ERYTHROCYTLC SrAGE 2 Used for causal Prophylaxis
Exd ERNTHROCNTLC STRGE > used for Rodical cure
GAMETOGENTIC STAGE 2 uysed to prevenf transmission

<  cart act on ERYTHROCYTIC STRGE - not vseful tO Ry or prevent molario
>  con couge HEMOLYSLIS In G6PD DeFciency

# arl in Preghanay g infante

— 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.

- In plasmodium falciparum there is no exoerythrocytic stage and hence

there is no relapse in plasmodium falciparum.

2 PrepLadder
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-So in , b

- Plasmodium falciparum, single dose of primaquine is given (to
kill gametes).

- Plasmodium vivax, it is given for 14 days to kill the
hypnozoites.

CONTRAINDICATIONS OF PRIMAQUINE :

— GG6PD 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 G&PD deficient patients, pregnancy and infants.

DRUGS ACTLNG ON ERYTHROCNTLC STAGE

FAST ACTLNG Slow ACTING
™ 2 MEFLOQUINE PROGUANTLL
o 2  ATOVAQUONE PYRIMETHAMINE
C  CHLOROQUINE SULFA DOXINE
H 7 HALOFANTRINE DOXYCYCLINE
A 7 BRTEMISININS CLINDARYCIN
e

R_ RES - & [QUININE]

CHLOROQUINE
—+  cauges BULL’S EYE macULOPRTHY [on prolonged vsage for a-3 yrs)

USES
R =  Rheumakold Rrirritis
= 2 Extraintestinal Ameobiasic
D = piE
L >  lepra wveaction
1 =  Infectious Mono Nucleosis
P 7 Photogenic Reackiong
Mahatma > Malarfo
Gondhi 2  Giardiasis
MEFLOQUINE:

e Long acting drug
o Neuropsychiatric side effects

2 PrepLadder
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QUININE:

e Safe in 15 trimester of pregnancy

e Derivatives of cinchona plant: excess will lead to development of

Cinchonism (headache, blurred vision, tinnitus, deafness)

e 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.

PRTEMISINLNGS
PRUGS
PRTESUNRATE
ARTETHER
FRTE METHER
DI HYDORO ARTEMLSININ

Fostect ocking antimalariale
effFetkive o.zao.insc MDR porasites
Short odhing

1 n 1gt trimesgter

A

PRIEMICININ comPINATION THERAPY [AcT)

?  prtimisinin 4 long awing drog
2 poc for Chlovoquine regigtance
-  CCOMBINATLONS

LOUME FANTRE NE + PRTEMETHER

PBRTESUNATE + SULFADOXIN E - PYRLMETHAMINE — DOC For rxt OF

TREATMENT OFf mMALARLA UNDER. NVBDCP

-

poc i Norfh

168

EosSrerny Shalec

India

1st Trimester

P. vivax molaria Chloroquine

Chloroquine

P. faldparom malaria ACT

quinine

mixed infeckion ACT

Ui nine

Severe or Cerebyal
Maloria

complicated or v Artesunaly

-r

ACT

iv Prtesuncte

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:

2 PrepLadder
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Short term (<6 weeks) Long term (>& weeks) =
e Doxycycline o Mefloquine
e Given daily e Given weekly
e Start 2 days before journey to o Start 2 weeks before journey to
* 4 weeks after journey o 4 weeks after journey

OTHER PROTOZOAL DISEASE
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

2. Intestinal amoebiasis — when it penetrates intestinal cells 8 ‘f s

3. Extra intestinal amoebiasis — when it penetrates tissue Lvee,

colon

DRUG OF CHOICE

e Luminal amoebiasis & carrier state — Diloxanide Furoate (or) Paromomycin
* Intestinal & Hepatic amoebiasis — Nitroimidazole (Nidazole)

Eg. Metronidazole, Tinidazole, Secnidazole, Ornidazole, Satranidazole

Cause disulfiram like reaction
C/I 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
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
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3. TRYPANOSOMIASIS

170

AFRICAN TRYPANOSOMIASIS / SOUTH AMERICAN TRYPANOSOMIASIS/
SLEEPING SICKNESS CHAGA’S DISEASE

EARLY STAGES — SURAMIN (DOC) BENZNIDAZOLE (DOC)

LATE STAGES — MELARSOPROL (DOC)

ANTI HELMINTHIC DRUGS

PLATYHELMILNTHS
Tape orms
2 DoCc 2 PRALLQUANTAL

cxcept Echinococcus granuvlows [(Do& Tope worm

2  Dpoc for Echinococcus granvloses

=  PLBENDALOLE

Flukes
< Doc 2 PRARLLQUANTAL
except For Liver Fluke [ Fosciola hepakical

2 DOC for Liver fluke —* TRICLARENDPZOLE

NEMATODES
< Doc for all nemarode inc. larvae —r ALBENDALOLE
—> Enxcept
Filaria - peEc LDi Emy) corbamaaine J
Seronqyloides }wen.mecrm
onchocerca

- 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

2 PrepLadder
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Mechanism of action 171

Bind to Ergosterol, creates pores leading to death of fungus, which makes

them fungicidal.
Amphotericin B

=N N _ergosters e, €rgosterol
HERBLEREE S COXIPOOOCO

Tnoracelivlor
conterts

AMPHOTERICIN B
— Used for serious fungal infections (DOC for cryptococcal meningitis,
MAUCOrIMYCOSIS)
- Given IV
- Very toxic (side effect):
e Infusion related reaction (MC side effect): chills, fever
* Nephrotoxic (RTA with hypokalemia): MC dose dependent side
effect.
» BM suppression
— Liposomal amphotericin B:
o Less nephrotoxic as compared to conventional amphotericin B

o But 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
. = Sqwl[ﬂ’lt 5

form as well as topical preparations. T

| 54 epoxidase . - Terbinafine
A. TERBINAFINE - Butenafing
B. BUTENAFINE G —
C. NAFTIFINE

|;4.rm.uuuugun T | e |
- After absorption, these drugs accumulate

'
in Keratin rich areas like skin, hair and nails. | Ergosterol

- Therefore, these drugs are used in fungal

infection of skin, nail and hair, i.e.

dermatophytosis (tinea infection). B8 rreo
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3. AZOLES 172

- Azoles are fungistatic drugs:
A. KETOCONAZOLE

Drugs causing gynaecomastia

DI: Digitalis
B. FLUCONAZOLE
C. ITRACONAZOLE S: Spironolactone
D. VORICONAZOLE C: Cisplatin
E. POSACONAZOLE

K: Ketoconazole
- Ketoconazole: not much n use these

days due to: O: Oestrogen

o Microsomal enzyme inhibition
» Cause Gynaecomastia
s Cause Adrenal suppression
» Hepatotoxic
- Fluconazole:
e max oral bioavailability
* 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
* Sporothrix
o Blastomyces
- Voriconazole: DOC
o Aspergillosis
- Posaconazole: can be use in

e Mucormycosis (POC is Ampho B)

4. HETEROCYCLIC BENZOFURAN: GRISEOFULVIN
- Act on mitotic spindle
- Oral, 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

2 PrepLadder
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- New drugs are: 173
¢ Micafungin

o Anidulafungin

7. TAVABOROLE
o Topical antifungal drug for dermatophytosis
o 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 arve activated and then assembly and maturation
oceurs, 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
Virus nucleic acid inhibitors - Acyclovir
Protease inhibitors — inhibits activation of proteins

Virus maturation inhibitors - Tecovirimat

RN

Virus release inhibitors

- Oseltamivir

ANTI-HIV DRUGS

A
T W

x5

1. FUSTON LNMLBLTORS

11_‘ PROTEL WS a. RTaumiszToRS
. L S 3 8 TNIWAARSE INHIBLDRS
. . Ly sama) ente
¥ @ .i..?rﬂ‘ 4 PROTEASE [NMIBITORS
=) RETLVE
PROTEING
\ 4
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1. FUSION INHIBITOR 174
ENFUVIRTIDE MARAVIROC IBALIZUMAB

e Binds with GP 41 Binds with CCR-5 e Monoclonal antibody
of Envelope & Given orally against CD4
Fusion of VIRus Can't bind with receptors
with T cell is CD4 cells with e Given intravenously
Inhibited CxCR4

o Given
subcutaneously

2. REVERSE TRANSCRIPTASE INHIBITORS

— Inhibit reverse transcriptase (RNA dependent DNA polymerase)
— May be competitive (NRTI) or non-competitive (NNRTT)

COMPETITIVE

NON COMPETITIVE

NRTI (nucleotide or side RT inhibitors)

NNRTI (Non NRTT)

Nucleoside RTI Nucleotide RTI 1% Gen 2" Gen
Zidovudine Tenofovir Efavirenz Etravirine
Lamivudine Nevirapine Rilpivirine
Stavudine Delavirdine Dovravirine
Didanosine

Zalcitabine

Emtricitabine

Abacavir

NUCLEOSIDE OR NUCLEOTIDE REVERSE TRANSCRIPTASE INHIBITORS (NRTI)

Most cause peripheral neuropathy & pancreatitis

— Max risk of peripheral neuropathy — Stavudine

— Max. risk of pancreatitis — Didanosine

= Min. risk of peripheral neuropathy — Lamivudine (safest NRTI)

- Min. risk of pancreatitis - Lamivudine

Bone

Ml predisposition by — Abacavir

marvrow suppression by — Zidovudine

NRTIs used for hepatitis B.
L — Lamivudine

E — Emtricitabine

T — Tenofovir

NON- NUCLEOSIDE/TIDE REVERSE TRANSCRIPTASE INHIBITORS (NNRTI)

Scanned with CamScanner


https://v3.camscanner.com/user/download

— Prone to develop Resistance (hence not given alone) 179
— 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 Isoniazid, Rifampicin.

3. INTEGRASE INHIBITORS
— Can be given orally and according to latest 2018 guidelines they are
one of the first line drugs 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
o 1} Lipids
o Insulin resistance
sWt. gain
RITONAVIR
—>Strongest microsomal enzyme inhibitor
-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. B PrepLadder
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NELFINAVIR: Effect not boosted by ritonavir L

INDINAVIR

—Causes Renal stones, hyperbilirvubinemia, 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 (preferred)

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 - Virus after maturation Baloxavir
cannot become free ! } inhibit
2 PrepLadder
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as uncoating is
imhibited

Drugs:
AMANTADINE

*Anti-Parkinson

drug

* used only for

influenza -A
RIMANTADINE

Has to leave that cell & infect
other cells
- Its connection with that cell
should be removed to infect
other cells
)
Done by Neuraminidase
- If this enzyme is inhibited,
the virus remains clumped
to that human cell only &
its infection (s limited
- Drugs:
o Oseltamivir — oral
o Zanamivir —
inhalational
o Peramivir — Parenteral
These are D.O.C for
o Bird flu — HSN1
o Swine flu — HIN1

o 177
multiplication of

influenza virus
-It is single dose
treatment for

influenza

ANTI-HERPES VIRUS DRUGS

- HSV-1: Mucocutaneous Herpes and Herpes Encephalitis
- HSV-2: Genital Herpes

- VZV: Chicken pox

- DOC for all of them (s ACYCLOVIR

Thymidine kinase |

Acyclovir ———»  Acyclovir-MP——— Acyclovir-DP——* Acyclovir-TP

S

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

V

If mutation occurs in this enzyme

|

Virus becomes resistant to this drug

2 PrepLadder
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|

Acyclovir — short acting
- Nephrotoxic

Other drugs which belongs to acyclovir group are:

» Valacyclovir
e Penciclovir

e Famciclovir

Ganciclovir is a DOC for CMV. Ganciclovir also cause BM suppression

thevefore 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.0.C — Tenofovir (1% priority) / Entecavir

o Alternate to this, drugs which can be given orally that are effective

against H.l.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 is 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
Grazopvrevir Owbitasvir

Paritaprevir Pimbrentasvir

178
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PTERIDINE + PABA + GQLUTAMBTE
SULFONAMIDES 1~ ro110 ActD SYNTHASE
Dfet —> FOLIC ACID
TRLMECHOPRIM o prvono FA REDUCTASE
TETRA HYDRDFOL1C ActD [FoLinICc ACID]
4
DNA
Ship - sulfonamide hydralazine isoniazid and procainamide
SULFONAMLIDES / SULFA DRUAS causes sle
DRUGS ADVERSE EFFECTS
SULFA DOXINE A = Pplastic anemia
SULFA CYTINE B ™ Bilivubin displacement - cowmse Kerniclerus in
SULFA SOXAZDLE ¢ 2 crystalloria TR
SULFA METHOXAZOLE R Rosh
SULFA SALATZINE B 7 Bcetylokion
SULFA DIAZINE S 7 sLe
DAPSONE H 7 Hemolysis in GEPD defitienty
- 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.
> Sulfa; Soxasole has MostsolRle o Iin,irk.of cvstallulia. . soxaasie
< Sulfadoxine =+  lonqest ackng
7 Sulfagytine —>  shortest ocking
=  sulfasalo2ine
?  prodrug
T Uses 3 pycerokive colitis (oo
<7  Rheuomoakoid Arwritls
= Aq Sulfadiazine  —+  uUsed for Burn dressing
—~>  Dopsone =  USed for Leprosy
Dernnakitis Herpetiforenis [boc]
COMBINATLONS
1 COTRLMOXA ZDOLE
TRLMETHOPRLM + SULFAMETHOXA20LE
7  rokio for best botcericidal ackiviky -+ 1230
rakio in toblek to aptoin this rokio -+ 135
2  poc For
P Ppeumooystis jirovea
N Nocardia
B = Burkholderia cepaca B prepLadder
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2. SULPADOXLNE -+ PYRIMETHAMLNE 157

7 Indicoked W PomsgiEic infeckiong 2 ™Molaria
>  Toxoplasmosis

DNA GYRASE LNHIBITORS
2 DNA GYRASE 7 introduces negakive Coilg § helps in replicakion
?  DbNAQurase Ibhibitors

=  inhibit replicarion
=+ Chemjcolly these are QUINDLONES

QUINOLONES
1 NALIDIXIC ACLD =+ vged in UTL
2 FLOUORD QULND LONES
FLUORDBUINOLONES
DRUGS
NORFLOXA CLN = used in OTL
CIPROFLDXA CLN = oral drog For Typhoid & Doc for ANRITX
OFfloxpcCLN
PE FLOXA CLN
SPAR PLDXA CLN
LEVD RLDXP CLN
MoXL FLOXA CLN +  lonq ocing s olso adkive aqeinst anaerobes
GATL FLOXA CLN 7 Wikdrawn [caunges dysglycemial
TROV A FLDXA CLN
= oral ddal drogs
=  Wide gpecktraom [ am +ive § Gm -ivel
= cIL in pregnanay & children C<iByrsl  [cauce cortiloge § tendon damage]
= indouce seiavres [awvoidad in Epilepsy]
= g1 in Renal Fajloure

EXCEPTLON
P —  PEFLOXACIN
™M 7 MOXIFLOXACIN
T 7 TrOVAPRLXACLN

=  phototoxicity [ max. T SParfloxatn’]
=+  RESPLRATORY fQ
O ™ OFLOXACLN
M 7 mWOXIFLDXACLN
G T GATI FOXpCIN
LEvOrloxpciN Lisomer OF offoxacing Long acking
~  ackive aqaingt respivakory infeckions camsed by
G +ive bockeria
§m —ive backteria
Atyplcad backeria,
Mycobocterion 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 in enteric fever.

Sparfloxacin :

— Most phototoxic and longest acting fluoroquinolone.

- Second longest acting fluoroquinolone is Moxifloxacin.

Gatifloxacin :

— QGatifloxacin 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 venal 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 B

— POLYMYXIN E also called as Colistin

2 PrepLadder
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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 serratia 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

— Move the conc. of drug more is the killing ie. At higher concentration more

killing activity
Fy LD&‘ . Ak
- Given as a single high dose e B
— Followed by AG and FQ L T AN . 8
fepa[st k-
TDK |

- Killing activity depends on time for which concentration of drugs remains
above MBC

LPN L Ad

- Killing activity does not depend on concentration e . g ° 4
. s 3 TDK f

— Given as multiple dose but small doses = -

“Tf
— Followed by Beta lactams and vancomycin Fena)d )
Mnemonic BV ko Time nahi doge to kill kar degi o -
Ave = PK

AUC-DK. s

- Killing activity depends on the area of PC-time curve

— Followed by daptomycin and newer FQ like moxifloxacin T
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POST ANTIBIOTIC AFFECT (PAE)

- Applies to both CIDAL and STATIC drugs

DRUGS NOT AFFECTIVE AGAINST PARTICULAR BACTERIA

Time for which antibiotic bacteria is not able to show bacterial growth

even when its concentration is 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:

i) B~ lactams except carbapenems
i) 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

160

min- inhibitory

- concentroth T\
-

Bacteria Resistant to poc

1. Mycoplasma Cell wall inhibitors | Macrolides

2. MRSA Beta lactams Vancomycin (for treatment)
For Nasal Carriers -
Mupirocin, Bactracin

3. Pseudomonas Vancomycin Aminoglycoside + Ceftazidime

4. Enteric fever Aminoglycosides Ceftriaxone

5. Anaerobes Aminoglycosides Metronidazole

Enteric fever Amino glycosides  Ceftriaxone
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AUTARCOIDS 191

=  have oumtowine effecks (Locol efFetcs)
= Bofed on Chemicol Strudbure
a. PEPTLDE AUTRCOLDS =2 PANGLOTENSIN
— BRADYLKININ

b, PMINE AUTAcOLDS — HISTAMLNE
85— k¥

d

C LLPLD AUTACOLDS —>  PROSTAGLANDLNS
LEUKDTRIENES
=  THROMBOKANE

N\

HISTAMINE

RECEPTORS

LOCATLON ACTION BLOCKERS
H 1. Bllergy

LnfFlommoakion
a. Stcimulakes RRS
Promote wioalefulness

H,y | Stomoach
Ha Pre synoptiC | BRAKE t, H or INVERSE AGONTST
TIPROLLSANT L PLTOLESANT]
used for NARCOLEPSY

H"r IABC

Hai BLOCKERS

1St GENERATLON A nd GENERATION
cross BBB , cause Sedok” do not woss BBR , no gedatk®
ACh # no Ach §
- Anticholinergic SIE occur
useFul For USeful only for allerqy

mMopkion Sickness
orug induced Partingonism
muscalor dystoniag

a\lerciq
PROMETHAZINE [max.o"] TERFENADINE - hotused [TOP]
DLPHEN HY DRANINE FEXDFENADINE - Terfinodine mewmbolite
DI M ENHYDRINATE ASTEMIZOLE 2  onotosed [T1DP]
PHENILRAMINE lORATIDINE
CHLORPHENTLRAMINE DES — LORATIDINE
CYCLLZINE CETIRIZINE , LEVO CETIRIZINE
CINNARLZINE PAZELASTINE , OLOPATADLNE -7TOpical
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WITHDRAWN DRUGS

Cisapride

Astemizole

‘CAT drugs’ (cat is cute ‘QT prolongation)

Terfenadine

withdrawn because of QT prolongation.

- 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)

» 3 Receptors ,
Rl

result in QT prolongation

SEROTONIN RECEPTORS

'5-1-\1'1 - 'E.HT:lr

Presenkt in Byoin

67
LOCATION | ACTEON | MGONIST/ANTAG. DRULG OSES s|e
5HT,
iR RAgonist BUSPIRONE ANnxiety
I8/1D | BV Oof Broin | VC Agonitt SUMATRIPTAN Acute Severe
NARATRLPTAN migraine C(pod
ELETRIPTAN
RLZATRLPTAN
SHT Blockerg CLOZAPENE ptypical LDS
R OLANZAPINE antipsychotics
5HTyc Agonist | LORCASERLN Obesiky
BrTz| CTX eeslS | Blockers ONDANSETRON poc for
GRANLSETRON Chemomeropy |
TROPLSETRON RodioMmernpyy in-
PALONDSETRON | duced vomiting
Post op vomiting
SHT,| Gtr TPeri- | AgoniSts| CLSAPRIDE GERD
stali- | prokinetics MOSAPRIDE Looc - PPIg]
Sis
tes = Lrpodystrophy Syndrome Gastroesophageal reflex disease

2 PrepLadder

Scanned with CamScanner


https://v3.camscanner.com/user/download

193
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, naratrviptan,

rizatriptan, eletriptan, frovatriptan)

Mechanism of action of drugs:
— Triptans act by stimulating SHT 1B/1D receptor which
» Acts on Blood vessels causing vasoconstriction
o Inhibit 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 :

A B & of Migraine
ANTIDEPRESSANTS | BETA BLOCKERS CCBs METHYSERGIDE
o Imipramine e Propranolol (DOC) | e Flunarizine * Evgot devrivative
ANTIEPILEPTICS BOTULINUM TOXIN | CGRP # o Risk of pulmonary
» Valproate  Erenumab fibrosis (so, not
o topiramate e Fremanezumab | preferred)
e Galcanezumab

NEW DRUGS FOR MIGRAINE:

1. LASMIDITAN
—stimulates SHTLF receptor which stimulates F receptor and decrease CGRP and
prevents vasodilation and inflammation.

-t is recently approved for Acute attacks of migraine.
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2. MONOCLONAL ANTIBODIES AGAINST CGRP La

—Approved for prophylaxis of migraine.
a. Evenumab
b. Framanezumab
¢. Galcanezumab
3. CGRP ANTAGONIST:
— OLCEGEPANT

LIPLD AUTACOLDS

Phospholipids

l PP R
prachidonic Add
cox I LOX
L 3
Prostaglonding Levkotrienes
Paay/Hy >
£ ql.. 1 = P'4-
TXRy  PGI, PGD,IE [ £ ey
PlareletS  EndoReliumn  ORer LT, LTCh
1
LTD,
3
LTE s
LTe, mojor Funct” - Chemotoxis
LTcy ,UDy , LTE, —+  Bronchoconstrickors >  Bwonchial AsSTRma

— Subscript 2 (in PG) and 4 (in LT) represents number of double bonds

— Arachidonic 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 (PGE1) have single bonds but are functionally similar to PGE2
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PROSTAGLANDINS

EFFECTS
1 Fever
Poin

Inflormaokion

Q PLATELETS
Txh, = Bgqrvegarion
PaL, =+ Inbibition of oqqregation

3 HEART
DULTUS PARTERIOLUS
- Connecks pulmonory trunk to adkta
—+ Pregent in 1UL

™ iE is Kept open by PEE,

PDA [Patent duckus Arteriosos ]
TREATM ENT
RSPLRIN
INDOMETHACLN
IBUPROFEN

TRANSPOSIT™ OF GREAT VECSELS
ALPROSTADIL (PeE, analogquel indicated to Keep open the DA

4 BLOOD VESSELS

+

PaE, } cauce vosodilakion
PGl‘Ll

= IOPROST [P&I,] > wUszed for Pulmonary HTN

5§ OTERLS
- PGQE
o) Contracks Upper Segment of vterus
P

> PGE, > Relores Lower Segment of uterus

7 m™mrsoprosTOL [PGE, Onaloguel

USES
2 Abortion
= cervical Tipening in inducion OF labour

= CARBOPROST wvSed For PPH [boc — oxyrocind

Post partum hemorrhage
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& STOMACH
PGE,
=  inhibft Proton Pump

= T mucous g bicorbonoke

= vasodilakion

= cOX Inhibitore [NeAIDS] couse PUD —+ NSATLD INDUCED PEPTIC UWER

” by M™MrsopProstoL L

¥ ENE
P&F, > 1 Lveo Sclerol OuLFlOw
7 LATANOPROST = Doc for Primary Open Angle Glaucomo
- sE
P Pigmentakion of 1ris [ Heterothvomia iridis])
G Grow, of eyelaghes [ Hypertrichosis])
Fax Fluid in macvla [ macular edema ]

Phospholipids

STEROIDS -

Procthidonic Add

196

Protecks For PUD

poc =+ PPILg]

PLP Ao

NSPII.DScd.* I LOX%
L I 3
Pmstaglc.ndms Levkotrienes
PG\ 63_! HQ_
|

-+ L 1

TRy PQ1, PGD,IE [ §
Plakelets EndoTRelium  ORer

cox1l Cox -2

constitukive Enayme
Inducible ak Sike of inflammak?

Inducjble en2yme

© sites = Kidney
EndoMmelium
CNS

NSAIDsg
NON GELECTIVE COX INHLBLTORS
N risk oF PuUD

NON GELECTIVE COX INHLBLTORS
brugs

PSPIRIN

PARACETAMOL [ PCETAMINDOPHEN]

IRVPROFEN =¥  NSPLD ofF choice in children

SELECTIVE COX -2 INHIBITORS
lece wiCk OF PUD
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DICLLOFENALC

INDOMETHACIN =+  Sedakive
MEFENAM1C ACLD

PIROXICAM =+  lLong a-‘.tinq

PHENYL BUTALONE

USES
Fever
Pain
inFlammok "

SIE
PUD

PARACETAMOL [ ACETATHTNO PHEN

- Only NSAID with no anti-inflammatory activity
— Less visk of PUD

» Peroxide Theory - PCM is inactive in presence of H202

» 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. Chrownic Alcoholism
—> ANTIDOTE - N-ACETYL CYSTEINE (DOC)
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L Risk OF Reye's syncrome]

198

con couge Hyperuricemio of thergpeukic clotes = avoid in gout

ASPLRIN
7 only Irreversible cox inhibitor
— ontiplotlet druq
2 Cl in child T Vviral infeck®
—
SALICYLISM
Respiratory centre @
Hypervenkilakion
4 Ta
Regpirarory Alkolosis
+ Hcoa'
T Llackic aad
RASpirinD
Metabolic Acidosis
»  TREATMENT
NoHCO

3
2 reverses mekobkolic ocddosic

=+ helps in ospiTin Excretion

SELECTIVE Cox Q& INHIBLTORS
DRrLGS

CELE COXLIB
ROFE COXLB
VALDECOXIB
ETORILCOXIB
PARECOXLIB
LUMLRACOXLIB

— Etoricoxib
— Rofecoxib & valdecoxib

_)

-

4 GL TOXiCty
™~ ™ML
> T Shroke

o
<5
Parecoxib is given by -
oy

Lumiracoxib is withdrawn

—  Reversgible

—*  TIrreverSible

], not 1st line drugs

Longest acting
Withdrawn because of Ml and stroke

Parenterval route

Due to Liver toxicity.

PREFERENTIAL SELECTIVE COX-2 INHIBITORS

4>

-

—>
-
—
ot

Inhibit cox2 > cox 1

Intermediate between non-selective and selective cox-2 inhibitors.

D- Diclofenac
M- Meloxicam
E- Etodolac

N- Nabumetone
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GouT 199
ACLTE GOUT
1. NsAtps [ood)
2. STEROLDS
3. COLCHICINE Can cause Myopathies and severe
Mechanism of Colchicine diarrhea
— Inhibit granulocyte migration
— Inhibit the release of glycoprotein from neutrophils
— Inhibit mitotic spindle in neutrophils
smiey | G
vric acid
& Synoviol cell
neutrophils
CHRONLC GouT
URIC ACID PRODUCTLON
Proteins | Purines
J
xonhine
@ ]l xonmine oxidose
uric Acid —> Excrecion @ @
in birdg 1l vricase @
ALLANTOLN
J Formak™ of ouric Acid T excret” of uric acdd LORICOSURIC DRUGS)
ALLOPURLINOL PROBENECID
2  inhiblt xanMmine oxfdase SULFINPYRA2ONE
= poc for chronic qouk BEN2 BROMARONE
LESTNORAD
PEBUXOSTAT
7  inhible xanmMRine oxidase =  Plenty of Fluids Should be token
T Uric Acid Metokolism
®ﬁs@ =  Recombinant oOricote
PEGLOTLCASE = Long oking
NSALIDS DMPRDS or
STEROIDS SAARDS Slow acting anti rheumatoid drugs
{ Pdin g inflamnmaokion
NO efFett on digeage progreSSion |SloudS down the digeose progression
fast acking Slow adking
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DMARDS
SARRDs —

Disease Modifying Anti Rheumatoid Drugs
Slow Acting Anti Rheurnokoid Drugs

200

DMARDS CLASSIFICATION

Conventional DMARDS

Biological DMARDS

- Available since long time

some particular target.

— Formed by Biological methods like
recombinant DNA technology against

[ . CONVENTIONAL DMARDS:

Cute — | Chloroquine DMARD of choice in pregnancy

&

P — | Penicillamine — Chelating agent
— Used for Cu poisoning / Wilson’s disease

A - | Azathioprine

a — | Gold salts

L — | Leflunomide Inhibit formation of pyrimidines by @
Dihydroorotate dehydrogenase

[ — | Inhibitors of

JAK

Malika — | Methotrexate M.C. used (D.0.C for R.A]

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 25mg/day
- @ DHFRase ({folic acid)
- Cause megaloblastic anemia ')

-Low dose > 7.5 mg weekly
- 1 Extracellular adenosine

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
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2. BIOLOGICAL PMARDS: 201

i. By @ TNF —
i.-By @ IL -1
iii. By @ L. — &

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

GolLl - 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

ii. LL —1RECEPTOR ANTAGONISTS:
- ANAKINRA
A — 15t [etter
KIN = Interleukin
R — Receptor
A - Antagonist

iii. LL — @ ANTAGONISTS:
- Tocilizumab — 15 |.L — & targeted monoclonal Antibody.
— Approved for treatment of cytokine release syndrome also
- SARILUMAB — Used for rheumatoid arthritis
> —Six
AR - R.A.
MAB — Monoclonal antibody

iv. COSTIMULATION INHIBITORS
— ABATACEPT Work like a gear lock

LL
TeELL MMC 1
4
T
cOgo/ 8 - CR co8
HC
: o MHC 2
? aPC 4
cba E
PrepLadder
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