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LEARNING OBJECTIVES

¢ At the end of the session, the students of 3 year
MBBS will be able to

© Recall the type of immune responses
* Classify immunosuppressant
¢ Discuss silent pharmacological features of each drug

¢ Identify the therapeutic uses and adverse effects of
eachdrug

[ O j """"""""
MOTTO AND VISION @

« To impart evidence based research oriented medical
education

* To provide best possible patient care

For Basic8oiences Intaractive Lectures.

= To inculcate the values of mutual respect and ethical
practice of medicine
e

»

Prof.Umar

SPIRAL INTEGERATION/PHYSIOLOGY
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CORE SUBIJECT

CLASSIFICATION

+ Calcineurin inhibitors (Specific T-cell inhibitors)
Cyclosporine
Tacrolimus

¢ Antiproliferative drugs (Cytotoxic drugs)

Azathioprine

Cyclophosphamide

Methotrexate

Chlorambucil

Leflunomide

Hydroxychloroquine

Mycophenolate mofetil (MMF)

Continued...

* Glucocorticoids
Predniscione

* Antibodies
Antilymphocyte Globulin (ALG)
Antithymocyte Globulin (ATG)
Muromanab CD3
Rho (D) immune Globulin
Immune Globulin intravenous (IGIV)
Monoclonal Antibodies (MABs)

Continued...

° Mammalian target of rapamycin (mTOR)
inhibitors
Sirolimus
Everolimus
Temsirolimus

° Immunomodulatory derivatives of Thalidomide
(IMiDs)

Lenalidomide
Pomalidomide

Inhibitors of cytokine gene expres"siBn -

Corticosteroids
* Prednisone
» Prednisolone
* Methylprednisolone
* Dexamethasone

They have both anti-inflammatory action and
immunosuppressant effects.
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Indications

VERTICAL INTEGERATION/ It il
MEDICINE

* Autoimmune diseases as refractory rheumatoid arthritis,
systemic lupus erythematosus, asthma

» Acute or chronic rejection of solid organ allografts.

: i B _,—-_'..a’"d‘
Adverse Effects " | _

« Adrenal suppression
« Osteoporosis
CORE SUBJECT
» Hypercholesterolemia
» Hyperglycemia
= Hypertension

= Cataract

» |nfection
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CYCLOSPORINE

VERTICAL INTEGERATION/
MEDICINE

ADVERSE EFFECTS

= Nephrotoxicity

* Hypertension

= Hyperglycemia

« Liver dysfunction

+ Hyperkalemia

» Altered mental status

* Increased incidence of lymphoma
= Viral infections

= Gum hyperplasia

= Little bane marrow toxicity
* hyperlipidemia
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* Dry eye syndrome

¢ Lung transplantation

* Organ Transplantation

* Graft-versus-host disease

* Autoimmune diseases

DRUG INTERACTIONS

* Nephrotoxic drugs

* Enzyme inhibitors

* Enzyme inducers

* K sparing diuretics
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TACROLIMUS

* Not chemically similar to cyclosporine
CORE SUBJECT Y yelosp
¢ Binds to FK-binding proteins

* 10-100 times more potent
* Pharmacokinetics, uses, adverse effects

* Atopic dermatitis and psoriasis
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USES

Prevent rejection of solid organ allografts

VERTICAL INTEGERATION/
MEDICINE

Graft versus host disease

Topically with cyclosporine in uveoretinitis.

Sirolimus eluting coronary stents

ADVERSE EFFECTS

Myelosuppression

Hepatotoxicity, Hyperlipidaemia

Diarrhea, pneumonitis

Hemolytic uremic syndrome
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MYCOPHENOLATE MOFETIL

e Oral, im and iv

» Used in solid organ transplant, prevent chronic
allograft vasculopathy in cardiac transplant, in
hematopoietic stem cell transplant

¢ Autoimmune diseases

P e —_— P

LENALIDOMIDE
* Inhibits TNF-a
= Reduces phagocytosis by neutrophils
* Increases production of IL-10
= Alters adhesion molecule expression

= Enhances cell-mediated immunity via interactions
with T cells

TOXICITY

* GIT disturbances
* Headache

* Hypertension

* Myelosuppression

e Clin pregnancy

USES

* Multiple myeloma at initial diagnosis
* Myelodysplastic syndrome

¢ Acute myelogenous leukemia

* Graft-versus-host disease

* Erythema nodosum leprosum
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ANTILYMPHOCYTE & ANTITHYMOCYTE
ADVERSE EFFECTS ANTIBODIES

» Teratogenesis - . )
¢ Acts primarily on the small, long-lived peripheral

lymphocytes
+ Peripheral neuropathy ymphocyt
—— * Thymus-dependent" lymphocytes from lymphoid
* Constipation follicles are also depleted

* Hypothyroidism « Destruction of T cells, an impairment of delayed
hypersensitivity and cellular immunity

» Increased risk of deep vein thrombosis

Kinetics ADVERSE EFFECTS

« Given i.m. or slowly infused infravenously.
¢ Local pain and erythema
= Half life extends from 3-9 days.
» Skin-reactive and precipitating antibodies may be
Use formed
= Combined with cyclosporine for bone marrow

ansplantation.
transplantatio « Anaphylactic and serum sickness reactions

L

» To treat acute allograft rejection. . L .
¢ Increased risk of viral infections and cancer

= Steroid-resistant rejection.

Rho (D) IMMUNE GLOBULIN

IMMUNE GLOBULIN INTRAVENOUS (IGIV)

» Concentrated (15%) solution of human IgG

« Reduction of helper T cells
» Used for prevention of Rh hemolytic disease of the

« Decrease spontaneous immunoglobulin production newborn

HYPERIMMUNE IMMUNOGLOBULINS

= Increase antibody catabolism

+ Use in different autoimmune diseases e For tetanus, rabies, digoxin overdose, RSV,CMV,
hep B
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Adalimumah, THF o juvenile rhevmatoid
certolizumab pegol, arthritisand similar
eranercept, golimumakb, inflammarory diseases
infliximab such as psoriatic art hritis,
ankylosing spondylitis,

Crohn's disease, and
ulcerative colitis.

rheumaroid arthritis and
nrg,an lI‘aII§.|1L\IIl

Abatzceptand belatacepr  CTLA-4

Anakiira {81 rheumateid arthritis
Rilonacept 1L~ rheumaraid archritis
Iekizusmaly, k-7 plagque psotiasis

secukinumakby brodaluma
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CONTINUED...

8} TARL U
Canakinumab prevents -afifrom crpopyrin-associated
binding toits receptor. perindic syndromes
(CAPS
Matalizumah binds to the cq-subunitof  muoltiple sclerosis and
wafh and cqfiy integring  Crohn'’s disease
expressed
an the surfaves of all
leukocytes except
neutrophils
Omalizumah anti-1gk recombinant Asthma
Ustekinumah blocks 1L-12 and plague psoriasi

1L-z3 from binding to
theedr receptors;

RESEARCH

# Raaphorst ], Gullick NJ, Pipitone N, Shokraneh F,
Brassington R, Ali 88, Gordon PA. Immunosuppressive and
immunomodulatory therapies for idiopathic inflammatory

myopathies, The Cochrane Database of Systematic
Reviews. 2023;2023(1).

.

Ridley B, Minozzi §, Baldin E, Gonzalez-Lorenzo M,
Tramacere I, Peryer G, Foschi M, Filippini G, Del Giovane
C, Nonino F. Immunomodulatorsand
immunosuppressants for progressive multiple sclerosis: a
network meta-analysis (Protocol). Cochrane Database of
Systematic Reviews. 2022 Sep 2o,

CONTINUED...

Reslizumab,Mepolizuma  IL-5 eosinophilic asthma

Siltuximab IL-6 multicentric Castleman’s
disease
Tocilizumab 1L-6
Basiliximabis, CD2s5, the IL-2 receptor prophylaxis
Daclizumab chain on activated of acute organ rejection
lymphocytes. in renal transplant
Ppatients
Belimumabis inhibits B cell activating
factor

Immunosuppressant Drugs

: Ciclosporin Cakdneurinactivates transeription of IL-2. Ciclosparin
s Bimcta with cytaslic syclophilin s farm s comphos
Inhibltors Tactolimus which inhibits calcineurin.
mTOR il Sieolimas binds to cytoselic FE-binding protein 12
Imhibitors Termsiredimus IFKBP12]. This complexin hibits mTOH, thereby
B lmias blacking activatbonof # and T cells.

Azathioprineds an antimeta bofite which interferes in
Azathicpring purine biosynthasis which, in tum, disrupts DA

Antiproliferative synthesisinthe 5-phase ofthe cell oycle.
M henalic
QUIEREs ycn:tid Mycaphenolic acid inhibis the anzyme inosine
monaphosphate debydrogenase, the 2nzyme needed
for de-novosynthesis of purines for 8 and T cefls.
Basiliximab bindste the @ -subunitof the 12 receptor
Inte rieii kin-2 Easilizimab on sciivated T-cells, preventing their proliferation,
Receptor 5 :
Antibodies Diaelizumaky Daclizurmab binds 1o CO5, the alpha subunit of the IL-
2 receptor an T-gelis,
o afharmaf actz TR = Target of Raparseln |fonmer fitie of Sl

Artificial Intelligence

° YangY, ZhaoY, Liu X, Huang J. Artificial intelligence
for prediction of response to cancer immunotherapy.
InSeminars in Cancer Biology 2022 Nov 11. Academic
Press.

* Segu-Vergés C, Artigas L, Coma M, Peck RW. Artificial
intelligence assessment of the potential of tocilizumab
along with corticosteroids therapy for the
management of COVID-19 evoked acute respiratory
distress syndrome. PloS one. 2023 Feb
15;18(2):€0280677.
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EOLA

Which of the following drug specifically inhibit * 2. which of the following drugs used to prevent
calcenrin in the activated T lymphocytes? allograft rejection can cause hyperlipidemia?
Daclizumab a. Azathioprine

b Tacrolimus b. Basiliximab
Prednisone c. Tacrolimus

d. Sirolimus d. Mycophnolate mofetil
Mycophenolate mofetil e. Sirolimus




