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	ההחמרות המבוקשות

	פרק בעלון


	טקסט נוכחי
	טקסט חדש

	Clinical Pharmacology
Pharmacokinetics and Drug Metabolism
	Phenytoin is a weak acid and has limited hydrosolubility, even in the intestine.  The compound undergoes a slow and somewhat variable absorption after oral administration.  After absorption is complete, it is rapidly distributed into all tissues.  

The plasma half-life in man after oral administration of phenytoin averages 22 hours, with a range of 7 to 42 hours. Steady-state therapeutic levels are achieved at least 7 to 10 days (5-7 half-lives) after initiation of therapy with recommended doses of 300 mg/day. 

When serum level determinations are necessary, they should be obtained at least 5-7 half-lives after treatment initiation, dosage change, or addition or subtraction of another drug to the regimen so that equilibrium or steady-state will have been achieved. Trough levels provide information about clinically effective serum level range and confirm patient compliance and are obtained just prior to the patient's next scheduled dose. Peak levels indicate an individual's threshold for emergence of dose-related side effects and are obtained at the time of expected peak concentration. For oral formulations of phenytoin, peak levels occur 1½ -3 hours after administration. Phenytoin has an apparent volume of distribution of 0.6 L/Kg and is highly bound (90%) to plasma proteins, mainly albumin. 

Free phenytoin levels may be altered in patients whose protein binding characteristics differ from normal.  Phenytoin is distributed into cerebrospinal fluid (CSF), saliva, semen, gastrointestinal fluids, bile, and breast milk.  The concentration of phenytoin in CSF, brain, and saliva approximates the level of free phenytoin in plasma.

Phenytoin is biotransformed in the liver by oxidative metabolism. The major pathway involves 4-hydroxylation, which accounts for 80% of all metabolites. CYP2C9 plays the major role in the metabolism of phenytoin (90% of net intrinsic clearance), while CYP2C19 has a minor involvement in this process (10% of net intrinsic clearance). This relative contribution of CYP2C19 to phenytoin metabolism may however increase at higher phenytoin concentrations. 

Because the cytochrome systems involved in phenytoin hydroxylation in the liver are saturable at high serum concentrations, small incremental doses of phenytoin may increase the half-life and produce very substantial increases in serum levels when these are in or above the upper therapeutic range.  The steady state level may be disproportionately increased with resultant intoxication from an increase in dosage of 10% or more.  The clearance of phenytoin has been shown to be impaired by CYP2C9 inhibitors such as phenylbutazone and sulphaphenazole. Impaired clearance has also been shown to occur in patients administered CYP2C19 inhibitors such as ticlopidine. 

Most of the drug is excreted in the bile as inactive metabolites which are then reabsorbed from the intestinal tract and eliminated in the urine partly through glomerular filtration but, more importantly via tubular secretion.  Less than 5% of phenytoin is excreted as the parent compound. 

In most patients maintained at a steady dosage of an oral formulation, stable phenytoin serum levels are achieved.  There may be wide interpatient variability in phenytoin serum levels with equivalent dosages.  Patients with unusually low serum levels may be noncompliant or hypermetabolizers of phenytoin.  Unusually high levels result from liver disease, congenital enzyme deficiency or drug interactions which result in metabolic interference.  The patient with large variations in phenytoin serum levels, despite standard doses, presents a difficult clinical problem.  Serum level determinations in such patients may be particularly helpful.  When they are necessary, they should be obtained at least 7-10 days after treatment initiation, dosage change, or addition or subtraction of another drug to the regimen so that equilibrium or steady state will have been achieved. Trough levels, obtained just prior to the patient’s next scheduled dose, provide information about clinically effective serum level range and confirm patient compliance. Peak drug levels, obtained at the time of expected peak concentration, indicate an individual’s threshold for emergence of dose-related side effects.


	Optimum control without clinical signs of toxicity occurs more often with serum levels between 10 and 20 mcg/mL, although some mild cases of tonic-clonic (grand mal) epilepsy may be controlled with lower serum levels of Phenytoin
In most patients maintained at a steady dosage, stable phenytoin serum levels are achieved. There may be wide interpatient variability in phenytoin serum levels with equivalent dosages. Patients with unusually low levels may be noncompliant or hypermetabolizers of phenytoin. Unusually high levels result from liver disease, variant CYP2C9 and CYP2C19 alleles, or drug interactions which result in metabolic interference. The patient with large variations in phenytoin plasma levels, despite standard doses, presents a difficult clinical problem. Serum level determinations in such patients may be particularly helpful... …As phenytoin is highly protein bound, free phenytoin levels may be altered in patients whose protein binding characteristics differ from normal. 

Most of the drug is excreted in the bile as inactive metabolites which are then reabsorbed from the intestinal tract and excreted in the urine. Urinary excretion of phenytoin and its metabolites occurs partly with glomerular filtration but, more importantly, by tubular secretion. Because phenytoin is hydroxylated in the liver by an enzyme system which is saturable at high plasma levels, small incremental doses may increase the half-life and produce very substantial increases in serum levels, when these are in the upper range. The steady-state level may be disproportionately increased, with resultant intoxication, from an increase in dosage of 10% or more… 

Special Populations

Patients with Renal or Hepatic Disease: Due to an increased fraction of unbound phenytoin in patients with renal or hepatic disease, or in those with hypoalbuminemia, the interpretation of total phenytoin plasma concentrations should be made with caution (see DOSAGE AND ADMINISTRATION). Unbound phenytoin concentrations may be more useful in these patient populations.  

Age: Phenytoin clearance tends to decrease with increasing age (20% less in patients over 70 years of age relative to that in patients 20-30 years of age).  Phenytoin dosing requirements are highly variable and must be individualized (see DOSAGE AND ADMINISTRATION).

Gender and Race:  Gender and race have no significant impact on phenytoin pharmacokinetics.

Pediatrics:  Initially, 5 mg/kg/day in two or three equally divided doses, with subsequent dosage individualized to a maximum of 300 mg daily. A recommended daily maintenance dosage is usually 4 to 8 mg/kg. Children over 6 years and adolescents may require the minimum adult dose (300 mg/day).


	Contraindications
	Dilantin is contraindicated in those patients with a history of hypersensitivity to phenytoin, its inactive ingredients, or other hydantoins. 


	Dilantin is contraindicated in those patients with a history of hypersensitivity to phenytoin, its inactive ingredients, or other hydantoins. 

Coadministration of Dilantin is contraindicated with delavirdine due to potential for loss of virologic response and possible resistance to delavirdine or to the class of non-nucleoside reverse transcriptase inhibitors.


	Special Warnings and Special Precautions for Use
	
	Effects of Abrupt Withdrawal
Abrupt withdrawal of phenytoin in epileptic patients may precipitate status epilepticus. When in the judgment of the clinician the need for dosage reduction, discontinuation, or substitution of alternative anticonvulsant medication arises, this should be done gradually. In the event of an allergic or hypersensitivity reaction, more rapid substitution of alternative therapy may be necessary. In this case, alternative therapy should be an anticonvulsant not belonging to the hydantoin chemical class. 

Suicidal Behavior and Ideation

Antiepileptic drugs (AEDs), including Dilantin, increase the risk of suicidal thoughts or behavior in patients taking these drugs for any indication. Patients treated with any AED for any indication should be monitored for the emergence or worsening of depression, suicidal thoughts or behavior, and/or any unusual changes in mood or behavior.

Pooled analyses of 199 placebo-controlled clinical trials (mono- and adjunctive therapy) of 11 different AEDs showed that patients randomized to one of the AEDs had approximately twice the risk (adjusted Relative Risk 1.8, 95% CI:1.2, 2.7) of suicidal thinking or behavior compared to patients randomized to placebo. In these trials, which had a median treatment duration of 12 weeks, the estimated incidence rate of suicidal behavior or ideation among 27,863 AED-treated patients was 0.43%, compared to 0.24% among 16,029 placebo-treated patients, representing an increase of approximately one case of suicidal thinking or behavior for every 530 patients treated. There were four suicides in drug-treated patients in the trials and none in placebo-treated patients, but the number is too small to allow any conclusion about drug effect on suicide.

The increased risk of suicidal thoughts or behavior with AEDs was observed as early as one week after starting drug treatment with AEDs and persisted for the duration of treatment assessed. Because most trials included in the analysis did not extend beyond 24 weeks, the risk of suicidal thoughts or behavior beyond 24 weeks could not be assessed.

The risk of suicidal thoughts or behavior was generally consistent among drugs in the data analyzed. The finding of increased risk with AEDs of varying mechanisms of action and across a range of indications suggests that the risk applies to all AEDs used for any indication. The risk did not vary substantially by age (5-100 years) in the clinical trials analyzed. 

Table 1 shows absolute and relative risk by indication for all evaluated AEDs.

The relative risk for suicidal thoughts or behavior was higher in clinical trials for epilepsy than in clinical trials for psychiatric or other conditions, but the absolute risk differences were similar for the epilepsy and psychiatric indications.

Anyone considering prescribing Dilantin or any other AED must balance the risk of suicidal thoughts or behavior with the risk of untreated illness. Epilepsy and many other illnesses for which AEDs are prescribed are themselves associated with morbidity and mortality and an increased risk of suicidal thoughts and behavior. Should suicidal thoughts and behavior emerge during treatment, the prescriber needs to consider whether the emergence of these symptoms in any given patient may be related to the illness being treated.

Patients, their caregivers, and families should be informed that AEDs increase the risk of suicidal thoughts and behavior and should be advised of the need to be alert for the emergence or worsening of the signs and symptoms of depression, any unusual changes in mood or behavior, or the emergence of suicidal thoughts, behavior, or thoughts about self-harm. Behaviors of concern should be reported immediately to healthcare providers.
…

Hypersensitivity

Dilantin and other hydantoins are contraindicated in patients who have experienced phenytoin hypersensitivity (see CONTRAINDICATIONS). Additionally, consider alternatives to structurally similar drugs such as carboxamides (e.g., carbamazepine), barbiturates, succinimides, and oxazolidinediones (e.g., trimethadione) in these same patients.  Similarly, if there is a history of hypersensitivity reactions to these structurally similar drugs in the patient or immediate family members, consider alternatives to Dilantin.  
…
Hematopoietic System

Hematopoietic complications, some fatal, have occasionally been reported in association with administration of Dilantin. These have included thrombocytopenia, leukopenia, granulocytopenia, agranulocytosis, and pancytopenia with or without bone marrow suppression.  
There have been a number of reports suggesting a relationship between phenytoin and the development of lymphadenopathy (local or generalized) including benign lymph node hyperplasia, pseudolymphoma, lymphoma, and Hodgkin’s disease. Although a cause and effect relationship has not been established, the occurrence of lymphadenopathy indicates the need to differentiate such a condition from other types of lymph node pathology. Lymph node involvement may occur with or without symptoms and signs of DRESS. 
In all cases of lymphadenopathy, follow-up observation for an extended period is indicated and every effort should be made to achieve seizure control using alternative antiepileptic drugs. 

Effects on Vitamin D and Bone

The chronic use of phenytoin in patients with epilepsy has been associated with decreased bone mineral density (osteopenia, osteoporosis, and osteomalacia) and bone fractures.  Phenytoin induces hepatic metabolizing enzymes.  This may enhance the metabolism of vitamin D and decrease vitamin D levels, which may lead to vitamin D deficiency, hypocalcemia, and hypophosphatemia.  Consideration should be given to screening with bone-related laboratory and radiological tests as appropriate and initiating treatment plans according to established guidelines.


	Interaction with Other Medicaments and Other Forms of Interaction
	
	Drugs that affect phenytoin concentrations:

Drugs that may increase phenytoin serum levels, include: acute alcohol intake, amiodarone, anti‑epileptic agents (ethosuximide, felbamate, oxcarbazepine, methsuximide, topiramate), azoles (fluconazole, ketoconazole, itraconazole, miconazole, voriconazole),
…

Drugs that may decrease phenytoin levels, include: anticancer drugs usually in combination (e.g., bleomycin, carboplatin, cisplatin, doxorubicin, methotrexate), carbamazepine, chronic alcohol abuse, diazepam, diazoxide, folic acid, fosamprenavir, nelfinavir, reserpine, rifampin, ritonavir, St. John’s Wort, sucralfate, theophylline, and vigabatrin. 

..

Drugs affected by Phenytoin:

Phenytoin decreases plasma concentrations of active metabolites of albendazole, certain HIV antivirals (efavirenz, lopinavir/ritonavir, indinavir, nelfinavir, ritonavir, saquinavir), anti-epileptic agents (carbamazepine, felbamate, lamotrigine, topiramate, oxcarbazepine, quetiapine), atorvastatin, chlorpropamide, clozapine, cyclosporine, , digoxin, fluvastatin, folic acid, glyburide , methadone, mexiletine, nifedipine, nimodipine, , nisoldipine, praziquantel, simvastatin, tetracycline , and verapamil.



	Adverse events
	Body as a Whole:  Anaphylactoid reaction and anaphylaxis. 

Central Nervous System:   The most common manifestations encountered with phenytoin therapy are referable to this system and are usually dose-related. These include nystagmus, ataxia, slurred speech, decreased coordination, and mental confusion (see Section Special Warnings and Special Precautions for Use – Central Nervous System Effect). 

Dizziness, insomnia, transient nervousness, motor twitchings, headaches, paresthesia and somnolence have also been observed. 

There have also been rare reports of phenytoin induced dyskinesias, including chorea, dystonia, tremor and asterixis, similar to those induced by phenothiazine and other neuroleptic drugs. 

A predominantly sensory peripheral polyneuropathy has been observed in patients receiving long-term phenytoin therapy. 

Connective Tissue System:   Coarsening of the facial features, enlargement of the lips, gingival hyperplasia, hypertrichosis, and Peyronie's disease. 

Gastrointestinal System:   Nausea, vomiting, constipation, toxic hepatitis and liver damage. (see Section Special Warnings and Special Precautions for Use – Hepatic/Immunologic Effect)


	Nervous System:  Adverse reactions in this body system are common and are usually dose-related. Reactions include nystagmus, ataxia, slurred speech, decreased coordination, somnolence, and mental confusion. Dizziness, vertigo, insomnia, transient nervousness, motor twitchings, paresthesias, and headaches have also been observed. There have also been rare reports of phenytoin-induced dyskinesias, including chorea, dystonia, tremor and asterixis, similar to those induced by phenothiazine and other neuroleptic drugs. 

A predominantly sensory peripheral polyneuropathy has been observed in patients receiving long-term phenytoin therapy. 

Digestive System: Acute hepatic failure, toxic hepatitis, liver damage, vomiting, nausea, constipation, enlargement of the lips, and gingival hyperplasia.

…
Special Senses: Altered taste sensation including metallic taste. 

Urogenital:  Peyronie’s disease
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	מה עלי לדעת בנוגע לתרופה?
	
	· אם אתה סובל מספיגה לקויה של סוכרים, התרחיף מכיל סוכרוז ולכן יש להיזהר בשימוש בחולי סוכרת. 
· התכשיר אינו מתאים לטיפול בחולים הסובלים מספיגה לקויה של סוכרים.
· בדומה לתרופות נוגדות פרכוסים אחרות, דילנטין עלול לגרום למחשבות והתנהגות אובדנית, במספר קטן של אנשים. מדובר בתופעת לוואי שאינה שכיחה ( מופיעה בשכיחות של עד משתמש אחד מתוך 500 משתמשים). 

	קבוצה תרפויטית
	
	אנ        אנטי אפילפטיות – נוגדי פרכוסים.


	מתי אין להשתמש בתכשיר?
	
	אם הינך נוטל דלבירדין Delavirdine) ( 
לטיפול באיידס.



	אזהרות מיוחדות הנוגעות לשימוש בתרופה:
	
	· אין להפסיק את התרופה בבת אחת וללא התייעצות אם הרופא. הפסקה פתאומית של התרופה עלולה לגרום להתקף פרכוסים שלא מפסיק (סטטוס אפילפטיקוס).


	אין להשתמש בתרופה מבלי להיוועץ ברופא לפני התחלת הטיפול:
	
	אם הינך בהריון או מתכננת להיכנס להריון. היות ותכשיר זה עלול לגרום נזק לעובר. אם נחשפת לתרופה זו במהלך ההיריון, במיוחד בשליש הראשון, עלייך להיוועץ עם אחד ממרכזי הייעוץ הטרטולוגיים, לשם הערכת הסיכון לפגיעה בעובר.

אם הינך מניקה או מתכננת להניק. השימוש בתרופה אינו מומלץ לנשים מניקות.
אם הינך סובל או סבלת בעבר מסוכרת או הפרעות בספיגת סוכרים (התרחיף מכיל סוכרוז).
אם הינך סובל או סבלת בעבר מדיכאון, שינויים במצבי רוח, מחשבות והתנהגות אובדנית.

	תגובות בין תרופותיות:
	
	תרופות העלולות להעלות/ להוריד את רמת פניטואין בדם: 

תרופות אנטיבקטריאליות (כגון: ציפרופלוקסאסין), תרופות נוגדות פרכוסים (כגון: קרבמזפין, ברביטורטים, חומצה ולפרואית, סודיום ולפרואט) תרופות לטיפול בסרטן (תרופות אנטי- ניאופלסטיות) , תרופות להרגעה (כגון: כלורודיאזפוקסיד, דיאזפם).
תרופות שרמתן בדם/ האפקט שלהן עלול להשתנות כתוצאה מהשילוב עם פניטואין:

תרופות אנטי בקטריאליות (כגון: ריפאמפין,דוקסיציקלין, פראזיקוואנטל, טטרציקלין) תרופות נוגדות פרכוסים (כגון: למוטריג'ין), תרופות אנטי פטרייתיות (כגון: אזולים) תרופות לטיפול בסרטן (תרופות אנטי- ניאופלסטיות: טניפוזיד), תרופות מרחיבות סימפונות (כגון: תאופילין), תרופות לטיפול ביתר לחץ דם וללב (כגון: דיגיטוקסין, ניקרדיפין, נימודיפין, קווינידין, וורפאמיל), הורמונים (כגון: קורטיקוסטרואידים, אסטרוגנים), תרופות נגד קרישת דם מקבוצת הקומארינים, ציקלוספורין (לדיכוי מערכת החיסון), תרופות משתנות (כגון: פורוסמיד) תרופות לטיפול בסכרת (כגון: טולבוטאמיד, דיאזוקסיד, כלורפרופאמיד, גליבוריד), תרופות להרפיית שרירים (כגון: אלקורוניום, פנקורוניום, וקורוניום)

תרופות לשיכוך כאבים (כגון: מתאדון), תרופות נגד דיכאון (כגון: סרטרלין, קלוזפין, פארוקסטין), ויטמין D.

	שימוש בתרופה ואלכוהול
	
	במהלך הטיפול בתרופה אין לצרוך כלל אלכוהול. צריכת אלכוהול עשויה להשפיע על רמות התרופה בדם, דבר שעלול לגרום לבעיות חמורות.


	שימוש בנהיגה ומכונות:
	
	לפני תחילת השימוש בתרופה יש להימנע מנהיגה ברכב, מהפעלת מכונות מסוכנות ומכל פעילות המחייבת ערנות 

מאחר ויש לבחון כיצד משפיעה התרופה עליך, עד לקבלת החלטה האם הינך כשיר לכך

	הריון והנקה:
	
	

	כיצד תשתמש בתרופה:
	
	יש לנער היטב את התרחיף לפני השימוש.

התכשיר עלול לגרום לשגשוג ונפיחות החניכיים, צחצוח, שימוש בחוט דנטאלי וביקור קבוע אצל רופא השיניים יכול למנוע מצב זה.
...

אם שכחת ליטול תרופה זו בזמן הדרוש יש ליטול מנה מיד כשנזכרת, אך בשום אופן אין ליטול מנה כפולה!

	תופעות לוואי:
	
	יש להמשיך את השימוש ולפנות מיד לרופא במקרה של: 

דיכאון, חרדה, עצבנות, אי שקט – תופעות חדשות או שהיו קיימות והחמירו.

התקף פאניקה, חוסר מנוחה, דאגה, אגרסיביות, התנהגות אימפולסיבית, דיבור ופעילות יתר (mania), שינויים במצב הרוח ובהתנהגות.
עצירות, סחרחורת, נמנום קל, מחשבות והתנהגות אובדנית, בלבול, עצבנות קלה, נדודי שינה, כאב ראש, הפרעות בדיבור,  הליכה או בקואורדינציה, תנועות לא רצוניות, הפרעה בחוש הטעם,  תחושת נמלול, ירידה בלחץ דם, בחילה, הקאה, חום, , רעד, חולשת שרירים או כאב, כאבים במפרקים, עלייה בסיכון לשברים, אוסטאופורוזיס, היפוקלצמיה, היפופוספטמיה, שינויים בספירת הדם (כגון: תרומבוציטופניה ולויקופניה), אנמיה, היפרגליקמיה, צהבת, פגיעה כבדית ,זאבת אדמנתית מערכתית, שיעור יתר, שגשוג יתר של רקמת החניכיים, נפיחות של השפתיים פנים עיניים ו/או לשון , מחלת פיירוני, פריחה בעור עם גירויים, תסמונת סטיבן ג'ונסון Stevens-Johnson) syndrome), קושי בבליעה או נשימה, חרלת,  כאב גרון שלא חולף, פצעים כואבים בפה או סביב העיניים,הצהבה של העור או העיניים, דימום או חבורות, חולשה או עייפות מוגברת, זיהומים בתדירות גבוהה או זיהום שלא חולף, איבוד תאבון. 

שברים בעצמות (אוסטיאופורוזיס, אוסטאופניה, אוסטאומלסיה).

	מידע נוסף

	
	התרופה מכילה אלכוהול:

כל 5 מ"ל דילנטין מכיל: 20.38 מ"ג אלכוהול.


מצ"ב העלון, שבו מסומנות ההחמרות המבוקשות  על רקע צהוב. 

שינויים שאינם בגדר החמרות סומנו (בעלון) בצבע שונה. יש לסמן רק תוכן מהותי ולא שינויים במיקום הטקסט.
