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Sulfasalazine Leflunomide Hydroxychloroquine Methotrexate  

unclear Inhibits 

dihydroorotate 

dehydrogenase 

(DHODH) 

unknown (for autoimmune 

diseases) 

folic acid antagonist, inhibits 

dihydrofolate reductase 

MOA 

 Lymphocyte cell 

arrest 

• Used as an 

alternative or in 

combination with 

methotrexate 

 

 

 

•Used for early-mild RA 

immunosuppression and 

anti-inflammatory 

• Mainstay in the treatment 

of RA 

ACTION 

1-3 months  6 weeks to 6 months  3-6 weeks   

• Monotherapy → 

inadequate response? 

→combination 

RESPONSE 

   dose used for RA is less than 

anticancer dose (given once 

weekly) 

DOSE 

GI disturbances, 

leukopneia 

Hepatotoxic ocular toxicity, GI upset and 

skin discoloration 

❑Mucosal ulceration, 

nausea ❑Cytopenias ❑Liver 

cirrhosis ❑Acute 

pneumonia-like syndrome 

AE 

   • Slow the course of the 

disease 

 • Induce remission 

 • Prevent further tissue 

destruction - Usually started 

as soon as possible - 

Monotherapy is preferred; 

combinational therapy for 

advanced 

Advantages: 

Traditional Disease-Modifying 

Antirheumatic Drugs (DMARDs) 



 

 

 

 

 

 

 

AE ROUTE USES MOA CHEMISTRY   

headache, nausea, 
agranulocytosis, 
rash, reaction at 
the injection site, 
or increased risk 
of infections (UTIs, 
URTIs) 

• 
Given 
SubQ 

• For moderate to severe 
RA 
 • Monotherapy or in 
combination with 
methotrexate 
 • Other uses: psoriatic 
arthritis, ankylosing 
spondylitis, and Crohn 
disease. 

• Blocks 
the 
interaction 
between 
TNF-α and 
its cell 
surface 
receptor 

Recombinant 
monoclonal 
antibody 
against TNF-α 

Adalimumab 

Similar Similar Similar TO  
Adalimumab 

• potent 
neutralizer 
of TNF-α 
biological 
actions 

 Certolizumab 

• Same adverse 
effects 

 • For moderate to severe 
RA • Monotherapy or in 
combination with 
methotrexate 
[Etanercept+methotrexate 
> each drug alone] • Other 
uses: ankylosing 
spondylitis and psoriasis 

• binds to 
TNF-αand 
blocks its 
interaction 
with cell 
surface 
TNF-α 
receptors 

• 
Recombinant, 
fully human 
receptor 
fusion 
protein 

Etanercept 

• Can be 
associated with 
hepatitis B 
reactivation 

 • Monotherapy or with 
methotrexate 

• 
neutralizes 
the 
biological 
activity of 
TNF-α by 
binding to 
it and 
blocking 
its 
interaction 
with cell 
surface 
receptors 

 Golimumab 

Biologic Disease-Modifying 

Antirheumatic Drugs B-DMARDs 



 

 

 

 

AE ROUTE USES MOA CHEMISTRY  

Similar adverse effect 
profile to the other 
TNF-α inhibitors 

• 
Given 
IV 

• Approved 
for patients 
with 
inadequate 
response to 
methotrexate 
monotherapy 
• Not used as 
a single agent 

• Other uses: 
plaque 
psoriasis, 
psoriatic 
arthritis, 
ulcerative 
colitis, 
ankylosing 
spondylitis, 
and Crohn’s 
disease 

• binds 
specifically to 
human TNF-α 
and inhibits 
binding with its 
receptors 

• chimeric 
monoclonal 
antibody 

Infliximab 

• Adverse effects: 
headache, upper 
respiratory infections, 
nasopharyngitis, and 
nausea 

• 
Given 
IV 

• For 
moderate to 
severe RA, no 
response to 
DMARDs or 
TNF-α 
inhibitors 

• Competes with 
CD28 for binding 
on CD80/CD86 
protein, thereby 
preventing full 
T-cell activation 
(STEP II) 

• a soluble 
recombinant 
fusion 
protein 

Abatacept 

  • Used in 
combination 
with 
methotrexate 
for moderate 
to severe RA 

• B cells can 
perpetuate the 
inflammatory 
process in the 
synovium by’ 1) 
activating T 
lymphocytes 2) 
producing 
autoantibodies 
and rheumatoid 
factor 3) 
producing 
proinflammatory 
cytokines, such 
as TNF-α and IL-
1. 
• Causes B-cell 
depletion 

chimeric 
monoclonal 
against 
CD20 

Rituximab 



 

 

Cautions 
 • Increased risk for infections (tuberculosis and sepsis) 
 • Increased risk of fungal opportunistic infections  
• Pancytopenia 
 • Live vaccinations should not be administered while on TNF-α inhibitor 
therapy. 
 • Should be used very cautiously in those with heart failure (can worsen heart 
failure). 
 • Increased risk of lymphoma 

 

AE ROUTE  USES MOA CHEMISTRY  

 • Given IV • Monotherapy 
or with 
methotrexate 
or other 
DMARDs 
• For moderate 
to severe RA 

• IL-6 receptor 
blocker 

• Monoclonal 
antibody 

Tocilizumab 

• Hb must 
be > 9 g/dL 
to start 
tofacitinib 
(risk for 
anemia) 

 For moderate to 
severe RA 

• Oral 
inhibitor of 
Janus Kinases 

 Tofacitinib 

   

• Infrequently 
used for RA 

• Anakinra is 
an IL-1 
receptor 
antagonist\ 
• IL-1 
mediates 
degradation 
of cartilage 
and 
stimulation of 
bone 
resorption 

 Anakinra 
 



 

  



 

  

Pyridostigm
ine 

Neostigmine 
 

Physostigmine Edrophonium  

 •Synthetic 

 

•Found 
naturally 
•Stimulates 
nicotinic 
receptors both 
N and M 

 

•Short-acting 
Rapid 
•onset:1-
2minutes 

 
 

notes 

intermediat
e 3 to 6 

hours 
 

Similar physostigmine 

 

30mins 
to2hours 

 

Short 10-
20minutes 

 

Duration 
Of action 

•AChE 
inhibitor 
chronic 
manageme
nt of 
myasthenia 
gravis 

 

•Used to stimulate 
gut/bladder 

 
Used as antidote e for 
NMJ blockers 
•Used for myasthenia 
gravis 

 
 

•Used to 
increase 
intestinal/blad
der motility 
•Used to treat 
atropine 
overdose 

 

•Used in the 
diagnosis of 
myasthenia 
gravis(Tensilo
n test) 
•Used to 
reverse the 
effects of NMJ 
blockers 

 

uses 

 diarrhea, abdominal pain , 
salivation, decreased BP , 
BC ,flushing  

Miosis , 
hypotention 
Bradycardia  
Contation of 
SMC  

 AE OR 
ANTIDOTE  

Indirect-acting Cholinergic Agonists: 

Anticholinesterase Agents (Reversible) 



 

•Organophosphate 
•Covalently binds a phosphate group at the active 
site of AChE 
•Phosphorylated AChEreleases one of its ethyl 
groups (aging) 
•Impossible for chemical activators such as 
pralidoxime to break bond between drug and 
enzyme 
•Uses: cholinergic activation, muscle paralysis, 
ophthalmic uses 

 

1)Echothiophate 

 

 

2)  

•Irreversible AchE inhibitors (organophosphates) are used as 

insecticides 

•Possibility for accidental poisoning 

•Suicide/homicide 

•Warfare/chemical terrorism(nerve gas) 

  

Indirect-acting Cholinergic Agonists: 

Anticholinesterase Agents (Irreversible) 



 

 

Pralidoxime  
•reactivate inhibited AChE 
•displaces the phosphate group of the 
organophosphate (e.g., echothiophate)and 
regenerates the enzyme 
•Does not cross BBB. What does this mean? 
•Would it overcome the toxicity of reversible 
AChEinhibitors? 
 

  

Reactivation Of Acetyl choline esterase 



 



 

https://youtu.be/eTYxzLw6jeo 

 

Depolarizing Blockers Non depolarizing (Competitive) Blockers  

 
•Work like Ach depolarize the 
membrane of the muscle  fiber 
 
Succinylcholine attaches to the 
nicotinic receptor and acts  
like Ach to depolarize the junction 
•Succinyl choline is more resistant 
to degradation by AChE 
•Succinyl choline persists  at high 
concentrations in the synaptic cleft 
•Produces constant stimulation of 
the receptor  
 
•Phase I:opening of nicotinic 
receptor-associated Na+channel 

 
•Phase II : continuous binding leads 
to receptor desensitization 
flaccidparalysis 
 
 

 

At low doses 
•Competitively block Ach at nicotinic 
receptors(no stimulation) 
•Prevent the depolarization of muscle 
cell membrane 
•Cause muscle paralysis 
At high doses 
•block the ion channels Of the motor 
end plate 

•further weakening of neuromuscular 
transmission 

 
 

MOA  

 
•Brief muscle fasciculations(causes 
muscle  
•The respiratory muscles are 
paralyzed last 
•Redistribution to plasma is 
necessary for metabolism 
(therapeutic benefits last only for a 
few minutes). 

 

•Inequal muscle sensitivity 
•Small rapidly contracting more 
sensitive 
face and eye >fingers, limbs, neck, and 
trunk muscles >intercostal muscles 
>diaphragm 

Action  

https://youtu.be/eTYxzLw6jeo?fbclid=IwAR04v2zzdEJ-v8yc-arGICPwLXhdNGz7uPFBM7lt2v6lf36qijfMsB9iHTM


 
Depolarizing Blockers Competitive Blockers  

 •IV 

•Short duration of 
action(onset~30seconds) 
•Eliminated by redistribution and 
hydrolysis by plasma pseudocholine 
sterases. 
•Drug effect disappears upon 
discontinuation 

 

 
•Given IV (sometimes IM) 
•Very poor membrane 
penetration (including BBB) 
•Mostly, action is elimination is by 
redistribution 
•Variable onset/duration of action 
of different members of this class 
Rocuronium 
Cisatracurium 
Pancuronium 
Atracurium 

Pharmacokinetics: 

A.Malignanthyperthermia 
-rare,life-threateningcondition 
-caused by excessive skeletal muscle 
aerobic metabolism 
-circulatory collapse and death 
-antidote :dantrolene 
b.Apnea 
-due to paralysis of diaphragm 
-due to rapid to rapid release of K+ 
C.Hyperkalemia 
Succinylcholine increases potassium 
release from intracellular stores 

 AE 

  
1.Cholinesterase inhibitors: e.g., 

action of non depolarizing NM 
blockers. Remember low vs high 
dose. 
2.Halogenated hydrocarbon 
anesthetics: e.g., desflurane 

blockade 
3.Aminoglycoside antibiotics: e.g., 

from cholinergic neurons 

Drug interactions 

https://en.wikipedia.org/wiki/Atracurium


 

 

 

 

 

 

 

 

4.Calcium channel blockers: may 
increase the neuromuscular 
blockad 

Main Therapeutic Use :Adjunct to General Anesthesia 
-Muscle relaxation :orthopedic , abdominal surgeries 
-Facilitation of intubation , mechanical ventilation 
-Succinylcholine during electro convulsive therapy 

Therapeutic 
Uses  

Sugammadex 
•Selective relaxant-binding agent 
•Terminates the action of both:rocuronium and vecuronium 
•Wraps the NM blocker in1:1ratio 
•Rapid reversal of neuromuscular blockade 

 
 

 



 

Metaxalone Cyclobenzaprine Carisoprodo
l 

Orphenadrine Tizanidine Dantrolene Baclofen 

  similar to 
tricyclic 
antidepressants 
(TCA) 

 analog of 
diphenhydr
amine 

 analog of 
diphenhydramin
e 

 related to 
clonidine 

structurally 
related to 
phenytoin 

• 
Chemistry: 
structurall
y similar 
to γ 
aminobuty
ric acid 
(GABA) 

General 
CNS 
depression, 
sedation, 
no direct 
effect on 
muscles 

reduces tonic 
somatic motor 
activity (alpha 
and gamma 
motor neurons), 
others similar to 
TCA 

unknown. 
CNS 
depression? 

antimuscarinic 
(central 
atropine-like 
effects) 

: α2 -adrenergic 
agonist→ 
presynaptic 
inhibition of 
motor 
neurons/excitat
ory 
interneurons 

Inhibits Ca+2 
release from 
sarcoplasmic 
reticulum in 
skeletal 
myocytes 

• MOA: 
GABA B 
agonist→ 
Inhibits 
transmissi
on at 
spinal 
level → 
CNS 
depressio
n 

acute 
treatment 
of 
musculoskel
etal pain, 
muscle 
spasm 

 acute 
treatment of 
musculoskeletal 
pain, muscle 
spasm 

acute 
treatment 
of 
musculoskel
etal pain 

muscle spasm, 
Parkinson's 
disease 

: MS, Spinal 
chord disease 

 MS, CP, 
malignant 
hyperthermia 

•Indicatio
ns:MS, 
spinal 
chord 
lesions 

      • 
Kinetics:or
al or 
intrathecal 

GI 
disturbance
, nausea, 
vomiting, 
dizziness 

drowsiness, dry 
mouth 

possible 
abuse 
potential 
(due to 
GABAA 
modulation
) 

Dry mouth, 
urinary 
retention, 
blurred vision, 
mydriasis 

dry mouth, 
somnolence, 
hypotension, 
avoid in hepatic 
impairment 

risk of 
hepatotoxicit
y, not used 
for low back 
pain 

• Adverse 
Effects: 
drowsines
s, fatigue, 
nausea, 
dose 
adjustmen
t in renal 
disease 

Skeletal Muscle Relaxants 


