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СEREBROPROTEKSIYA IN ASPECTS EVIDENCE-BASED MEDICINE: CEREBROLYSIN AND PIRACETAM

RESUME

    During work we have identified the consumption of nootropics in Ukraine in physical units, including to trace the trend of consumption of drugs piracetam and cerebrolysin. Searched for the evidence base of piracetam for cognitive impairment and identify the effectiveness of piracetam and cerebrolysin the treatment of acute ischemic stroke (АIS).  Piracetam, piracetam in combination with cinnarisin were leaders  of consumption (in number of packings) during 2008-2011 years in Ukraine. In most countries, including the USA and Western Europe, piracetam and cerebrolysin not registered as drugs and refers to the biological active additives.
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Statement of the problem

Cerebrovascular diseases (CVDs) are among the most popular non-communicable diseases and the most common diseases of the nervous system. Among CVDs, acute (stroke, transient ischemic attack (TIA)) and chronic forms (dyscirculatory encephalopathy (DEP)) are distinguished. The most dangerous form of CVD is acute cerebrovascular accident (CVA) or stroke that is more common than acute myocardial infarction. In the world annually more than 15 million strokes are registered, and almost half of stroke and third of deaths from stroke are observed in the age under 70-75 years old. 10% of all deaths (nearly 6 million per year) are related to strokes, which characterizes the stroke as the second cause of death in the world [6, 7]. Cognitive impairment frequently (almost in 25% of patients) occurs after the stroke. The primary task is the selection of optimal neurotrophic therapy. Means of choice for cognitive and linguistic, post-stroke disorders are cerebroprotectors. Drugs that exhibit neuroprotective properties in the first minutes and hours of stroke are a nootropil (piracetam), which is administered in the first days up to 12.0 g intravenously by drop infusion and cerebrolysin - in the first days by 10.0-20.0 g intravenously by drop infusion.

                           Analysis of recent studies and publications.

Each year, in the literature there is a message on the development and practical implementation of drugs for neuronal protection in case of cerebral stroke. Of course, this information needs to be systematized and understood, and effectiveness of neuroprotective drugs — evaluation in clinical trials [1].
          Singling out parts of the common problem not resolved earlier

 In Ukraine for CVA treatment neuroprotective agents are traditionally used. Referring to existing orders of MH of Ukraine, we find the inclusion of neuroprotective therapy into regimens in the Order No 487, and the opposite view in the Order № 602 dated 03.08.2012, stating that scientifically based evidence of the effectiveness of neuroprotective drugs in the acute phase of ischemic stroke has not yet been received. At present there are no data to prove the effectiveness of neuroprotectors in treatment of patients with ischemic stroke (class of recommendation I, level of evidence A). But at the moment there are no available literature publications that could analyze the consumption of cerebroprotectors in packs at a national level, and then analyze the evidence base for drugs in this group and find the rationality of use of drugs in this group in acute ischemic stroke.

                          Formation of purposes of the article
The purpose of this paper is to analyze the pharmaceutical market of a group of piracetam containing drugs and a group of hydrolyzates and derivatives in Ukraine. To identify the consumption of cerebroprotectors in kind (packs), including following a tendency to consume drugs of piracetam and cerebrolysin. To search the evidence base of piracetam and cerebrolysin in the treatment of acute ischemic stroke (GII) in databases MEDLINE, Cochrane Library, NICE site.

Basic data for study
In the pharmaceutical market of Ukraine being studied the piracetam is more often presented as a mono product – 75.2% of the total number of registered drugs of piracetam – Fig. 1A. Fixed combinations of piracetam are used as a drug protection for the brain whose primary purpose is the regulation of metabolic and hemodynamic processes in order to maintain efficiency, improve quality of life and prevent cognitive impairment [3]. In the pharmaceutical market from the group of hydrolyzates and derivatives the cerebrolysin options are mostly presented – 46.7 % (Fig.1B). Thus, the Ukrainian market is full of drugs of piracetam and cerebrolysin, allowing you to select the optimal dosage form for greater efficiency and rational use.
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Fig. 1.Analysis of drugs of piracetam and its combinations (А) and hydrolyzates and derivatives (B) in the pharmaceutical market of Ukraine in 2012.
Piracetam and cerebrolysin are presented in full in the pharmaceutical market of Ukraine. So it was interesting to follow the trend for three years, how the drugs of piracetam and hydrolyzates and derivatives (cerebrolysin) are consumed at the national level. Piracetam during the years of 2008-2011 was the most consumed in kind (packs) – Fig. 2. Hydrolyzates and derivatives, in this case – cerebrolysin was consumed much less. This is due to the fact that the drug is expensive (e.g., cerebrolysin solutions/for injections 2152 mg vials 10ml No 5 is 352.31) and inaccessible to most people.
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Fig.2. Analysis of consumption of nootropic drugs in Ukraine in kind from 2008 to 2011.
Consumption of piracetam and its combinations for the study period was the highest compared with citicoline, phenibut and vincamine; pharmaceutical market is full of drugs in this group. Due to high consumption of piracetam, it was necessary to update the analysis of available evidence base for this drug.
The instruction to piracetam states that it is used in violation of the circulatory system, which emerged after a stroke in adulthood. Piracetam has neuroprotective and antithrombotic effects that may help to reduce mortality and disability in people with acute stroke. Given all we said the review of clinical efficacy of piracetam in GII was conducted. Search results on piracetam evidence are presented in Table 1.
Table 1
Results search clinical efficacy pіraсetam in GII at databases that MEDLINE, The Cochrane Library.

	№ 
n/n
	Indications for application
	Search resources
	Number of patients
	Efficiency
	Conclusion
	Reference to the source

	Systematic review

	1
	Reduction of mortality in GII application of piracetam
	· MEDLINE (from 1966 to May 2011)
· Cochrane Library 2011, issue 2.
	Three randomized controlled trials (RCT) involving 1002 patients
	The odds ratio (OR) * for piracetam versus placebo of 1.32 (95% confidence interval (CI) - 0.96 -1.82)
	The results of this review show an increase in mortality from stroke in the application of piracetam.
	[10]

	meta-analysis

	2
	Efficiency in the recovery of language abilities in patients with aphasia after stroke
	The Cochrane Library,2003
	Analyzed 10 investigations,1351 patients entered.
	OR – 0,46; CІ– (0,3 – 0,7).
	The use of piracetam may be effective in the treatment of patients with aphasia due to stroke
	[12]


* The odds ratio ratio indicator chance of an event (effect ) in the experimental group ( intervention group ) dopokaznyka odds of an event in the control group . Once that ratio is less chance for it testifies to the effectiveness of treatment in the equation with the control group .
 Based on our review, we received no evidence of the effectiveness of piracetam in GII. In contrast, in the first systematic review, which included 3 X-ray diagnostic complexes involving 1002 patients, there was an increase in the frequency of deaths in case of taking piracetam as compared to placebo by 32%. Based on the results of meta-analysis, which included 10 clinical trials, statistically significant difference between placebo and piracetam was obtained, but in these studies the number of discharged patients was very high, which greatly limits the significance of the results.

In most countries, including the U.S. and Western Europe, piracetam and other drugs with nootropic action are not registered as medicines because their effectiveness is not proven in controlled studies [3,11]. In the database Medline the publications for 1990s about clinical studies, according to which piracetam is moderately effective in the recovery of patients after a stroke, as well as in the treatment of dementia, are given. However, the results of a randomized multicenter study PASS ΙΙ (Piracetam in Acute Stroke Study), which included 800 patients, in 2001year showed lack of efficacy of piracetam in the treatment of acute ischemic stroke [9]. Information about improving the work of the cerebral cortex in healthy people after administration of piracetam was also unavailable. Currently, this drug is excluded by the U.S. FDA (Food and Drug Administration) from the list of drugs and referred to the biologically active additives (BAA). In 2008 Formulary Committee of the British Academy of Medical Sciences made ​​the statement that “the results of randomized clinical trials (in 1990s – Esquire) on the use of nootropic drug piracetam were methodologically erroneous”. However, in some cases it can help older people with non-severe cognitive disabilities and shows moderate cerebroprotective effect in patients after cardiac surgery. In Russia piracetam is widely used in therapy to improve cognitive functions in children with Down syndrome. However, according to a study conducted in 2006 by a group of scientists headed by Nancy Lobaf, piracetam has not confirmed its effectiveness in this area: in 18 children with Down syndrome after a four-month course their cognitive functions remained unchanged, in four cases there was aggression, in two of them – irritability, in one case – an increased interest in sex, in one – insomnia and in one – a lack of appetite. The researchers concluded: “Piracetam shows no proven therapeutic effect on improving cognitive functions, but detects unwanted side effects”.
Piracetam was not effective for ischemic stroke, so the next task for the purpose of this study was the search for clinical effectiveness of cerebrolysin at GII. Cerebrolysin is a product of enzymatic degradation of the brain parenchyma of pigs, from which fat was previously removed. Cerebrolysin solution contains 85% free amino acids and 15% of biologically active polypeptides. Recent studies show that the active ingredients of Cerebrolysin have pharmacological properties similar to natural regulatory molecules found in nervous tissue and known as neurotrophic factors (NTF). Peptides contained in the Cerebrolysin are fragments of NTF range in the brain: ciliary neurotrophic factor (CNTF), glial-derived neurotrophic factor (GDNF), insulin-like growth factor-1 (IGF-1) and insulin-like growth factor-2 (IGF-2). NTF exhibits neuroprotective and neuroregenerative (enhances neuroplasticity and stimulates neurogenesis) action in the nervous tissue, which is typical also for Cerebrolysin [5]. As of today cerebrolysin clinical efficacy is confirmed for the treatment of ischemic stroke, dementia (Alzheimer's disease, vascular dementia) and traumatic brain injury. So it is fair to test these assertions during the review of clinical trials of cerebrolysin as a drug that is used for ischemic stroke. Search results of clinical efficacy of cerebrolysin at acute II are presented in Table 2.
    The results of four clinical studies of cerebrolysin at GII with a total of 1,658 patients showed that its use in patients with acute ischemic stroke - reduces neurological deficit and mortality. In SASTA study, mortality was insignificantly reduced in mild and severe forms of stroke by 1.3 % and 9.7 % respectively. However, the 2001 survey showed conflicting results because none of the 146 surveyed had improvements in condition while taking the drug cerebrolysin, and the difference between the number of deaths was almost the same – 7.7% who were treated with cerebrolysin, against 8.82 % in the group that received placebo. The results indicate a lack of efficiency in cerebrolysin at GII and irrationality of its use. Today cerebrolysin is not registered in North America, but is approved for use in many other countries for the treatment of cognitive disorders, including Alzheimer's disease. Given that cerebrolysin has no evidence of clinical efficacy, it was excluded from the list of State Form of Ukraine of 5 version as of 29.03.2013. These changes in the State Form of the fifth version shows that Ukraine is gradually but surely uses the experience of Europe in ensuring patients with cerebroprotectors.

What are the causes of inefficiency of neuroprotectives used in clinical trials? When analyzing clinical results, different duration of the therapeutic window for neuroprotective drug administration was admitted: time limits were ranging from 12 to 48 hours with an average interval of time prior to treatment — 14 hours (Kidwell CS et al., 2001). Neuroprotective drugs are effective if they are appointed at preclinical stage in the first 4 hours after the development of stroke. Naturally, drug companies and their advisers are interested in expanding the therapeutic window frames > 6 h, but under these conditions the effectiveness of neuroprotection reduces. Dosing regimen, in which the therapeutic effect of the drug was achieved, was not evaluated. The period of the evaluation of the test results was not taken into account. In many unsuccessful trials of neuroprotectives the evaluation of the results varies from 1 week to 1 year, most of the time — in 90 days. However, treatment in which action of neuroprotectives to be evaluated continues just 72 hours. In case of a longer period there are many other factors: comorbidities, complications of stroke and rehabilitation intensity.

Table 2. 

The review of clinical trials cerebrolysin at GII
	№ n/n
	Indications for application
	Research
	Year of conducting
	Number of patients
	Dose
	Efficiency
	Conclusion
	Source

	1
	Efficiency in the treatment GII of cerebrolysin 
	CASTA is phase IV clinical trials
	from September 2005 to September 2009
	1070 


	30 ml cerebrolysin daily, 10 days
	decline in mortality in the group receiving cerebrolysin with mild stroke by 1.3% compared to the placebo group and 9.7% in patients with moderate and severe overtravel.
	results obtained in the study indicate that cerebrolysin might have a positive effect in patients with more severe stroke
	[2]

	2
	Efficiency cerebrolysin in the second II basin of the middle cerebral artery
	double-blind, placebo-controlled, randomized clinical trial
	2001
	146
	cerebrolysin assigned to 50 mg / day with treatment duration of 21 days
	the number of deaths - 7.7% treated with cerebrolysin, against 8.82% in the group receiving placebo
	none of the 146 surveyed showed improvements condition while taking the drug cerebrolysin
	[8]

	3.
	Efficiency cerebrolysin in the acute period in the life of the first ischemic stroke
	multicenter, open-label study
	2009
	165
	20 ml / day, 10 days, beginning in the first 24 hours
	given the small sample size of the study require additional verification
	more rapid and complete recovery of motor and language functions in the group cerebrolysin.
	[5]

	4
	Efficiency cerebrolysin in acute ischemic strok
	multicenter, open comparative study
	2006 
	277 
	10 ml / day for 10 days
	a scale NIHSS (score of severity of stroke) in the cerebrolysin efficiency indicators - 6,1 ± 4,1, in control - 4,9 ± 3,4, p <0.05
	if the rating on a scale of less than 10 points the probability of a favorable outcome in a year is 70%. But the difference between control and cerebrolysin is insignificant.
	[4]


Findings from this study and recommendations for further research in this area
 It is proved that the domestic pharmaceutical market is flooded with drugs of piracetam and cerebrolysin. In Ukraine as of February 1, 2012, 54 names of products containing piracetam and 7 cerebrolysin options depending on the dose are registered. Most consumed drug in the cerebrolysin group for the period of 2008-2011 in kind is piracetam and piracetam in combination with cinnarizine, and hydrolyzates and derivatives (cerebrolysin) are on the last places in volume of consumption, as the price of drugs is high. Data analysis of clinical trials showed that at present there have been no new clinical trials, systematic reviews and meta-analyzes of evidence level “A” since 2006. But the results of the analysis state that piracetam exhibits moderate cerebroprotective effect in patients with cognitive impairment after cardiac surgery. Clinical trials of efficacy of cerebrolysin at GII were analyzed. Most long-term study was that of CASTA, but even it did not show apparent efficacy of drug at acute II, because the drug reduced the death rate only by 9 % in severe forms of stroke and fatal adverse reactions were 5.3%. In most countries of the world, including the U.S. and Western Europe, piracetam and cerebrolysin are not registered as drugs and classified as BAAs, as their effectiveness is not proven in controlled clinical trials. The search for evidence base of other cerebroprotectors, such as citicoline, solcoseryl, vinpocetine and conducting pharmacoeconomic comparative analysis of the application of drugs in this group are relevant.
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