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Sistem imun melindungi individu dari patogen 
berupa virus, mikroorganisme dan parasit. 
Besarnya respon imun tergantung  kemapuan 
sistem untuk mengenali (recognize) molekul 
asing (antigens), dan kemudian memberikan 
reaksi yang sesuai untuk mengeliminasi sumber 
antigen.

DEFINITION

















 Manfaat :
1. Mencegah infeksi dan

kerusakan lbh lanjut
2. Membatasi & 

mengntrol proses 
inflamasi

3. Berinteraksi dg komp
sist imun adaptif—
respon lbh spesifik
thd pathogen

4. Menyiapkan proses 
penyembuhandan
perbaikan, serta
menghilangkan debris 
akibat inflamasi









 Immunofarmakologi : ilmu yang mempelajari tentang
bagaimana mengontrol (menekan /  meningkatkan ) 
respon imun dengan mediator biologis ataupun khemis

 Immunomodulator : obat yang memodulasi sistem imun
◦ Obat Immunosupressan : obat yg digunakan pd keadaan overaktivasi

sistem imun (penyakit autoimun, post transplantasi)
◦ Obat Immunostimulan : obat yang dapat meningkatkan status imun

pada keadaan immunodefisiensi, HIV-AIDS, kanker
◦ Obat Immunorestorasi : yang mengembalikan system imun yang 

terganggu dg memberikan bbrp komponen system imun spt
Immune serum globulin (ISG), Hyperimmune Serum Globulin (HSG), 
plasmapharesis, leukophoresis, transplantasi sumsum tulang







 Penggunaan :

1. Immunodeficiency disorder

2. Infeksi kronik

3. kanker









 synthesized originally as an anthelmintic 
 but appears to restore depressed immune 

function of B lymphocytes, T lymphocytes, 
monocytes and macrophages 

Therapeutic uses: 
- Adjuvant therapy with 5-fluorouracil colon 

cancer, agranulocytosis. 
- Used to treat immunodeficiency associated with 

Hodgkins disease 
Adverse effects :
- Flu-like symptoms,
- allergic manifestation, 
- nausea and 
- muscle pain .



Penggunaan Mekanisme Kerja

 Enhanced T-cell 
production of cytokines –
IL-2, IFN-γ 

 NK cell-mediated 
cytotoxicity against 
tumor cells. 

 Decrease circulating 
TNF-α in patients with 
erythema nodosum
leprosum, but increase in 
HIV-seropositive 
patients, 

 It affects angiogenesis 
also.

 Severe, refractory 
rheumatoid arthritis . 

 Multiple myeloma 

 Adverse effects : 
Teratogenicity



 Hormone like, small low molecular weight 
polypeptides. 

 Maintain communication among cells to co-
ordinate immune response. Act 
synergistically or antagonistically thereby 
enhancing or supressing their own 
production Autocrine, paracrine or endocrine 
in action. 

 Causes tissue repair and provide resistance to 
infection





 Autocrine

 Paracrine

 endocrine











 Maintain effective dose at local level. 

 Repeated administration may be required. 

 Can cause unpredictable and undesirable side

 effects. Fever, diarrhea, anaemia, shock etc. 



Mekanisme Kerja

 complex of the 
pacetamidobenzo
ate salt of N,N-
dimethylamino-
2- propanol: 
inosine in a 3:1 
molar ratio

 augment production of 
cytokines such as IL-1, IL-2 
and IFN-γ ,

 increases proliferation of 
lymphocytes in response to 
mitogenic or antigenic 
stimuli, 

 increases active T-cell 
rosettes and 

 induces T-cell surface 
markers on prothymocytes



Penggunaan Adverse Effect

 Herpes simplex 
infections,

 subacute sclerosing
panencephalitis,

 acute viral encephalitis 
caused by herpes 
simplex, 

 Epstein-Barr and 
measles viruses

 Minor CNS depressant, 
 transient nausea and 
 rise of uric acid in 

serum and urine



 stable form of 
haemocynin, a non-
haeme, oxygen 
carrying,

 copper-containing 
protein found in 
arthropods and 
molluses

 Therapeutic 
uses:Urinary bladder 
cancer. 

 Adverse effects:Rare-
mild fever



Active immunization
Passive – Preformed 
antibody

 Administration of antigen 
as a whole, killed 
organism, or a specific 
protein or peptide 
constituent of an 
organism 

 Booster doses 
 Anticancer vaccines: 
◦ Vaccinating patients with 

autologous antigen 
presenting cells (APC) 
expressing tumor-
associated antigens (TAA)

Indications
 Individual is deficient 

in antibodies –
immunodeficiency 

 Individual is exposed 
to an agent, 
inadequate time for 
active immunization 

 Rabies 
 Hepatitis B



Penggunaan :

 Mengurangi kemampuan tubuh menolak
organ transplantasi

 Menekan respon imun yang berlebihan

Klasifikasi :

 1. selective inhibitor of cytokine production

 2. immunosuppressive metabolite

 3. antibodies

 4. adrenocorticoid







Exp : Cyclosporine, everolimus, sirolimus, tacrolimus



 merupakan peptida siklik nonribosomal
yang terdiri atas 11 asam amino, dan diasingkan
(isolasi) dari jamur tanah Tolypocladium inflatum
Gams yang berasal dari Norwegia (Januari 1972).

 MOA =Ciclosporin berikatan dengan protein sitosolik
cyclophilin (imunophilin) di limfosit, terutama
limfosit T. Kompleks ciclosporin dan cyclophilin akan
menghambat calcineurin yang dalam keadaan normal 
bertanggung jawab atas transkripsi IL-2. 

 Di samping itu juga menghambat sintesis serta
sekresi sitokin (interleukin), sehingga secara
keseluruhan menghambat fungsi efektor limfosit T.



 berasal dari jamur tanah yang produksi oleh
bakteri Streptococcus tsukubaensis, oleh
karenanya juga dikenal sebagai ‘Tsukuba macrolide 
immunosuppressant’ atau FK-506. 

 MOA = mengurangi kegiatan (aktivitas) enzim
peptidyl-prolyl isomerase dengan cara mengikat
FKBP12 (FK506-protein pengikat/binding protein) 
membentuk kompleks baru FKBP12-FK506 dan
selanjutnya interaksi dan menghambat calcineurin,
jadi menghambat transduksi isyarat (signal) 
limfosit T dan transkripsi IL-2. 







 merupakan turunan (derivat) merkaptopurin

 MOA = menghambat sintesis purin yang 
diperlukan dalam proliferasi sel, terutama
leukosit dan limfosit.









Methylprednisolone
Prednisolone
Prednisone



Adrenal cortex

Produces 30 steroid hormones

Major divisions include:
Glucocorticoids

Mineralocorticoids
Adrenal Sex steroids

Negative Feedback control 
of  ACTH Production.  

Suppression of HPA

STRESS:  Overrides the 

neg. feedback mechanism.



Glucocorticoids

Cortisol (95%)
Corticostrone
Cortisone

90% bound to 
plasma proteins

Circadian release
Of GCs; highest in
the early morning
and lowest in the

evening.





 S mengikat resept S(R) di sitoplasma, R sec normal berhub dg 
2 molekul hsp90. kompleks S-R translokasi ke nukleus dan 
berinteraksi dg GRE (glucocorticosteroid response element) 
pd rantai promotor sel target  mempengaruhi proses 
transkripsi & sintesa protein

 Antara lain menyebabkan : 

 Induksi sintesa polipeptida (lipocortin-1) yg menghambat enzim 
fosfolipase A2  menurunkan produksi mediator inflamasi (PG, 
leukotrien, platelet-activating factor /PAF) 

Netralisasi peran transcription factor (mis. AP1) dlm sintesa 
sitokin (IL5, TNF)  sintesa sitokin me  inflamasi



 Metabolic Effect

 Anti-inflammatory effect

 Antiproliferative effect

 Immunosuppressive effect









 Insufisiensi Adrenal

 Supresi HPA-axis overaktif

 Supresi penyakit autoimmun

 Mencegah rejeksi organ transplantasi

 Terapi limfosit-derived tumor

 Terapi penyakit allergi (asma, penyakit kulit 
allergi)





 Local (Preferred)
◦ Intra-articular, IA

◦ Intrabursal, IB

◦ Intralesional, IL

◦ Intrasynovial, IS

◦ Soft tissue, ST 

◦ Intrarectal, IR

◦ Topical

◦ Nasal

◦ Inhaled

 Systemic
◦ Oral, PO

◦ Intramuscular, IM

◦ Intravenous, IV

◦ Subcutaneous, SC



Corticosteroids control symptoms and DO NOT stop progression (cure) of the disease



Triamcinolone 5                                    0                                   18-36                        3,0

Betamethasone 25                                  0                                    18-36                        4,0



 Pemberian corticosteroids pd konsentrasi fisiologis 
selama minimal 2 minggu akan menekan HPA axis, 
shg terjadi penurunan ‘endogenous hormones’.  
Recovery setelah 9-12 bulan.

 Metabolisme Hepar :
◦ Hepar : tempat inaktivasi / metabolisme utama GC. GC 

dimetabolisme oleh enzim cytochrome P450 3A4

◦ 25% GC diekskresi bersama empedu & feces.

 Renal Clearance
◦ 75 %  metabolit GC diekskresi bersama urine.







Beclomethasone
Budesonide
Flunisolide
Fluticasone propionate
Triamcinolone acetonide

Mechanisms of Action:
 Reduce bronchial hyperreactivity
 Decreased synthesis and release of inflammatory mediators, e.g, 

leukotrienes, prostaglandins and histamine
 Decreased infiltration and activity of inflammatory cells, e.g. 

eosinophils, leukocytes)
 Decreased edema of the airway mucosa and mucus production
 Increase responsiveness to 2 agonists

Taken Daily, over a long period of 

time

SE:  oropharyngeal candidiasis 

(Thrush), dysphonia  (hoarseness), 

adrenal suppression, bone loss, in 

children, retarded growth

Reduced risk of toxicity with inhaled 

preparations



Kortikosteroid Topikal







 Untuk sebagian besar obat sebaiknya diberikan 1 – 2 x/hari. Untuk 
daerah telapak tangan dan kaki dapat diberikan lebih sering. 

 Panjang dari krim atau salep yang dikeluarkan dari tube dapat 
diukur dengan satuan FTU (Finger Tip Unit = 1 ruas jari telunjuk 
orang dewasa). Satu FTU (sekitar 500 mg) dapat dipakaikan 2 x 
ukuran tangan orang dewasa. 

 Pemakaian selang – seling 1 hari direkomendasikan pada kondisi 
kronis. 

 Kortikosteroid topikal potensi sangat tinggi hanya 
direkomendasikan untuk dipakai selama 1 – 2 minggu (paling 
lama 3 minggu) kemudian beralih ke potensi yang lebih ringan 
seiring dengan perbaikan kondisi. 







Efek Samping 

 makin tinggi potensi, makin besar kemungkinan terjadi efek samping 

 Efek lokal: penipisan kulit (dpt membaik saat tx dihentikan),  
perburukan kondisi infeksi, dermatitis kontak, jerawat pada tempat 
pemberian, hipopigmentasi reversibel, teleangiektasis menetap, dan 
striae atrophica 

 Efek sistemik: penyerapan melalui kulit dapat menyebabkan supresi 
sumbu pituitari – adrenal, gangguan pertumbuhan dan Sindroma 
Cushing 

Perhatian Khusus 

 Preparat dengan potensi rendah merupakan pilihan untuk daerah 
wajah dan perlipatan. 

 Preparat dengan potensi sangat tinggi sebaiknya tidak digunakan untuk 
anak di bawah 1 tahun. 

 Preparat potensi sedang dan tinggi jarang menimbulkan masalah jika 
digunakan kurang dari 3 bulan. 

 Preparat dengan potensi rendah jarang menimbulkan efek samping. 





 Adrenocortical insufficiency:  Suppression of HPA

 Adrenocortical excess (Cushing’s disease):  “Moon face”, “buffalo 
hump”

 Diabetes Mellitus

 CNS effects:  psychological and behavioral changes; aggravation 
of pre-existing psychiatric disorders.

 Impaired wound healing

 Musculoskeletal effects:  osteoporosis (brittle bones), muscle 
weakness and atrophy

 Cardiovascular effects:  fluid retention, edema, hypertension.

Glucocorticoid Withdrawal:  Should be performed slowly
Withdrawal syndrome:  hypotension, hypoglycemia, myalgia and fatigue





 Pemberian dengan dosis intermitten 
(alternate-day), mis. setiap 2hari sekali

 Pemberian yg berefek lokal : topikal atau 
inhalasi



 Drugs that Enhance Corticosteroid Effects
◦ Estrogens
◦ Oral contraceptives
◦ Antifungal agents
◦ Antibiotics
◦ *all of these agents inhibit cytochrome P450 enyzymes

 Drugs that Reduce Corticosteroid Effects
◦ Antacids
◦ Cholestyramine

 *these drugs decrease the absorption of corticosteroids
◦ Phenytoin:  activate cytochrome P450 enyzymes





DAPAT DIPREDIKSI TIDAK DAPAT DIPREDIKSI

Efek farmakologik
berlebihan (mis. 
Hipotensi ok Anti HT)
Gejala putus obat
ES yang tdk berupa efek
farmakologik utama
(mulut kering  ok efek 
antikolinergik TCA)
ES akibat penggunaan
jangka panjang
(toleransi, ES lain)

Reaksi alergi
Reaksi ok faktor genetik
Reaksi idiosinkrasi



 Allergi obat = efek obat pada pasien yg
sebelumnya sdh pernah terpapar, tersensitisasi
dan membentuk antibodi thd obat tsb.

 Mekanisme immunologik yg melatarbelakangi
bervariasi dan kompleks. 



Tipe Reaksi Jenis reaksi Obat

I IgE-dependent 
reactions

Urtikaria, 
angioedema, 
anafilaksis, hay 
fever

NSAID, penisilin,

II Cytotoxic reactions, 
Ig G

Hemolisis, 
purpura

Penisilin, sefalosporin, sulfonamid, 
rifampisin

III Immune complex 
reactions

Vasculitis, serum 
sickness

Quinidin, salisilat, chlorpromazine, 
sulfonamid

IV Delayed-type 
reaction/
Cell mediated 
hypersensitivity

Dermatitis 
contact, reaksi 
exanthematous, 
reaksi 
photoallergic

Mekanisme tersering
Banyak obat (topikal & sistemik)





Clinical Features of Anaphylaxis 

- Is there a predisposition?  Latex and food allergies usually occur 

against a background of atopy and other allergic disorders e.g. 

asthma and eczema.

- Onset is rapid (5-10 minutes of exposure) peaking in 30 

minutes. Duration can be long especially if allergen persists (e.g. 

swallowed) or the response is biphasic (classical ‘late-phase’ 

allergic response in the airways)

- May be heralded by impending sense of doom. Subsequent 

features reflect to some extent route of allergen exposure:

• Systemic (IV drugs) - cardiovascular (hypotension/syncope)

• Ingested (food allergens) - respiratory (laryngeal 

oedema/bronchoconstriction)

• Percutaneous (insect stings) - respiratory or cardiovascular 

problems equally likely

All may be accompanied by cutaneous features

e.g. urticarial rash.

Urticarial Rash



Features Suggesting Severe Anaphylactic Reaction 

• Wheeze

• Stridor

• Cyanosis

• Skin Pallor*

• Prominent Tachycardia**

* 80% of fatal food-related anaphylactic reactions have no skin signs

** Compared to bradycardia in vasovagal attack



2005 

Guidelines of 

the UK 

Resuscitation 

Council 



 Bukan anti allergi, tp sering dipakai pd kasus
allergi 1st line drug syok anafilaktik

 Mek kerja : agonis kuat resept  & 
adrenergik

 Berfungsi : 
memberi efek antagonis thd efek mediator 

inflamasi pada otot polos

Menghambat Ag-induced release mediator 
inflamasi dari sel mast




