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INTRODUCTION 

Most prostate cancers are slow growing; however, some 

grow relatively quickly. The cancer cells may spread from 

the prostate to other area of the body, particularly the bones 

and lymph nodes. It may initially cause no symptoms. In 

later stages, it can lead to difficulty urinating, blood in the 

urine or pain in the pelvis, back, or when urinating. Factors 

that increase the risk of prostate cancer include older age, 

a family history of the disease, and race. About 99% of 

cases occur in males over the age of 50. Having a first-

degree relative with the disease increases the risk two to 

threefold. In the United States, it is more common in the 

African American population than the White American 

population. Other factors that may be involved include a 

diet high in processed meat, red meat or milk products or 

low in certain vegetables. Treatments may include a 

combination of surgery, radiation therapy, hormone 

therapy or chemotherapy. When it only occurs inside the 

prostate, it may be curable. In those in whom the disease 

has spread to the bones, pain medications, 

bisphosphonates and targeted therapy, among others, may 

be useful. Most people with prostate cancer do not end up 
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dying from the disease. The 5-year survival rate in the 

United States is 99%. Globally, it is the second most 

common type of cancer and the fifth leading cause of 

cancer-related death in men. In 2012, it occurred in 1.1 

million men and caused 307,000 deaths. Studies of males 

who died from unrelated causes have found prostate cancer 

in 30% to 70% of those over age 60. Early prostate cancer 

usually has no clear symptoms. Sometimes prostate cancer 

does cause symptoms, often similar to those of diseases 

such as benign prostatic hyperplasia. These include 

frequent urination, nocturia (increased urination at night), 

difficulty starting and maintaining a steady stream of 

urine, hematuria (blood in the urine), and dysuria (painful 

urination). A study based on the 1998 Patient Care 

Evaluation in the US found that about a third of patients 

diagnosed with prostate cancer had one or more such 

symptoms, while two-thirds had no symptoms.1 Prostate 

cancer is associated with urinary dysfunction as the 

prostate gland surrounds the prostatic urethra. Changes 

within the gland, therefore, directly affect urinary function. 

Because the vas deferens deposits seminal fluid into the 

prostatic urethra, and secretions from the prostate gland 

itself are included in semen content, prostate cancer may 

also cause problems with sexual function and 

performance, such as difficulty achieving erection or 

painful ejaculation.1 Metastatic prostate cancer that has 

spread to other parts of the body can cause additional 

symptoms. The most common symptom is bone pain, often 

in the vertebrae (bones of the spine), pelvis, or ribs. Spread 

of cancer into other bones such as the femur is usually to 

the proximal or nearby part of the bone. Prostate cancer in 

the spine can also compress the spinal cord, causing 

tingling, leg weakness and urinary and fecal incontinence.2 

The primary risk factors are obesity, age, and family 

history. Prostate cancer is very uncommon in men younger 

than 45 but becomes more common with advancing age. 

The average age at the time of diagnosis is 70.3 Most 

hormone dependent cancers become resistant to treatment 

after one to three years and resume growth despite 

hormone therapy. Previously considered "hormone-

refractory prostate cancer" or "androgen-independent 

prostate cancer", the term castration-resistant has replaced 

"hormone refractory" because while they are no longer 

responsive to castration treatment (reduction of available 

androgen/testosterone by chemical or surgical means), 

these cancers still show reliance upon hormones for 

androgen receptor activation.4 The cancer chemotherapic 

docetaxel has been used as treatment for CRPC with a 

median survival benefit of 2 to 3 months. A second-line 

chemotherapy treatment is cabazitaxel.5 A combination of 

bevacizumab, docetaxel, thalidomide and prednisone 

appears effective in the treatment of Castration Resistant 

Prostatic Cancer. Apalutamide is another better choice for 

the treatment of castration resistant prostatic cancer. 

APLATUMIDE 

Apalutamide is a nonsteroidal antiandrogen (NSAA) 

medication which is used in the treatment of prostate 

cancer. It is specifically indicated for use in conjunction 

with castration in the treatment of non-metastatic 

castration-resistant prostate cancer (NM-CRPC). It is 

taken by mouth. Side effects of apalutamide when added 

to castration include fatigue, nausea, abdominal pain, 

diarrhea, high blood pressure, rash, Rarely, it can cause 

seizures. Apalutamide is an antiandrogen, and acts as an 

antagonist of the androgen receptor, the biological target 

of androgens like testosterone and dihydrotestosterone. In 

doing so, it prevents the effects of these hormones in the 

prostate gland and elsewhere in the body. Apalutamide was 

first described in 2007 and was approved for the treatment 

of prostate cancer in February 2018. It was the first 

medication to be approved specifically for the treatment of 

NM-CRPC. Apalutamide is used in conjunction with 

castration, either via bilateral orchiectomy or 

gonadotropin-releasing hormone analogue (GnRH 

analogue) therapy, as a method of androgen deprivation 

therapy in the treatment of NM-CRPC. It is also a 

promising potential treatment for metastatic castration-

resistant prostate cancer (mCRPC), which the NSAA 

enzalutamide and the androgen synthesis inhibitor 

abiraterone acetate are used to treat.6 Apalutamide is 

provided in the form of 60mg oral tablets. It is taken at a 

dosage of 240mg once per day (four tablets) when used in 

the treatment of NM-CRPC. Aplatumide is 

contraindicated in pregnancy and persons who susceptible 

to seizures. 

PHARMACOLOGY 

Pharmacodynamics 

Apalutamide acts as a selective competitive silent 

antagonist of the androgen receptor (AR) of the androgen 

receptor, via the ligand-binding domain, and hence is an 

antiandrogen.7 It is similar both structurally and 

pharmacologically to the second-generation NSAA[Non-

steroidal antiandrogen] enzalutamide, but shows some 

advantages, including higher antiandrogenic activity as 

well as several-fold reduced central nervous system 

distribution.7 The latter difference may reduce its 

comparative risk of seizures and other central side effects.7 

Apalutamide has 5- to 10-fold greater affinity for the AR 

than bicalutamide, a first-generation NSAA.7 The acquired 

F876L mutation of the AR identified in advanced prostate 

cancer cells has been found to confer resistance to both 

enzalutamide and apalutamide.8 A newer NSAA, 

darolutamide, is not affected by this mutation, nor has it 

been found to be affected by any other tested/well-known 

AR mutations.9 

Other activities 

Apalutamide shows potent induction potential of 

cytochrome P450 enzymes similarly to enzalutamide.10 It 

is a strong inducer of CYP3A4 and CYP2C19 and a weak 

inducer of CYP2C9, as well as an inducer of UDP-

glucuronosyltransferase. In addition, apalutamide is an 

inducer of P-glycoprotein, ABCG2, and 

OATP1B1.Apalutamide binds weakly to and inhibits the 
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GABAA receptor in vitro similarly to enzalutamide (IC50 = 

3.0 and 2.7μM, respectively) but due to its relatively lower 

central concentrations, may have a lower risk of seizures 

in comparison.11,12 Apalutamide has been found to 

significantly and concentration-dependently increase QT 

interval. 

Pharmacokinetics 

The oral bioavailability of apalutamide is 100%. Mean 

peak levels of apalutamide occur 2 hours following 

administration, with a range of 1 to 5 hours. Food delays 

the median time to peak levels of apalutamide by 

approximately 2 hours, with no significant changes in the 

peak levels themselves or in area-under-curve levels. 

Steady-state levels of apalutamide are achieved following 

4 weeks of administration, with an approximate 5-fold 

accumulation. Peak concentrations for 160mg/day 

apalutamide at steady-state are 6.0µg/mL (12.5µmol/L), 

relative to peak levels of 16.6μg/mL (35.7μmol/L) for 

160mg/day enzalutamide and mean (R)-bicalutamide 

levels of 21.6μg/mL (50.2μmol/L) for 150mg/day 

bicalutamide.13 The mean volume of distribution of 

apalutamide at steady-state is approximately 276 L. The 

plasma protein binding of apalutamide is 96%, while that 

of its major metabolite N-desmethylapalutamide is 95%, 

both irrespective of concentration. Apalutamide is 

metabolized in the liver by CYP2C8 and CYP3A4. A 

major active metabolite, N-desmethylapalutamide, is 

formed by these enzymes, with similar contribution of 

each of these enzymes to its formation at steady-state. 

Following a single oral dose of 200 mg apalutamide, 

apalutamide represented 45% and N-

desmethylapalutamide 44% of total area-under-curve 

levels. The mean elimination half-life of apalutamide at 

steady-state is 3 to 4 days.14 After a single dose of 

apalutamide, its clearance rate (CL/F) was 1.3L/h, while 

its clearance rate increased to 2.0 L/h at steady-state. This 

change is considered to be likely due to CYP3A4 auto-

induction. Approximately 65% of apalutamide is excreted 

in urine (1.2% as unchanged apalutamide and 2.7% as N-

desmethylapalutamide) while 24% is excreted in feces 

(1.5% as unchanged apalutmaide and 2% as N-

desmethylapalutamide). 

Side effects 

Hot flushes, joint pain, tiredness, nausea, decreased 

appetite, weight loss, decreased sexual ability, increased 

blood pressure, underactive thyroid, unusual weight gain, 

constipation, seizure, rashes, itching, dizziness. 

Therapeutic uses 

Apalutamide is used to treatment with prostate cancer that 

has not responded to other treatment. This medication 

belongs to a class of drugs known as anti-androgens (anti-

testosterone). It works by blocking the effects of 

testosterone to slow the growth and spread of prostate 

cancer. It is used mainly in castration resistant non-

metastatic prostate cancer. 

Chemistry  

Apalutamide is a structural analogue of enzalutamide and 

RD-162.15 It is a pyridyl variant of RD-162. Enzalutamide 

and RD-162 were derived from the nonsteroidal androgen 

RU-59063, which itself was derived from the first-

generation NSAA nilutamide and by extension from 

flutamide (NSAA-Nonsteroidal antiandrogenic). 

HISTORY 

Apalutamide was originated by the University of 

California system and was developed primarily by Janssen 

Research and Development, a division of Johnson and 

Johnson. It was first described in the literature in a United 

States patent applicati that was published in November 

2007 and in another that was submitted in July 2010. A 

March 2012 publication described the discovery and 

development of apalutamide. A phase I clinical trial of 

apalutamide was completed by March 2012, and the 

results of this study were published in 2013.16 Information 

on phase III clinical studies was published between 2014 

and 2016. Positive results for phase III trials were first 

described in 2017, and Janssen submitted a New Drug 

Application for apalutamide to the United States Food and 

Drug Administration on 11 October 2017. Apalutamide 

was approved by the Food and Drug Administration in the 

United States, for the treatment of NM-CRPC on 14 

February 2018. 

Generic name 

Apalutamide is the generic name of the drug. It is also 

known by its developmental code names ARN-509 and 

JNJ-56021927. 

CONCLUSION 

Aplatumide is a better option for the treatment of castration 

resistant non-metastatic prostatic carcinoma in adult. It is 

better option than other Anti-androgen or 5-alpha 

reductase inhibitors. Aplatumide possess less side effects 

as comparison to other anti-androgens or 5-alpha reductase 

inhibitors.  
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