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ABSTRACT

This study aimed to evaluate the effects of the oral sildenafil on the recovery of patients with acute ischemic stroke.
Thiswas a clinical study conducted on 42 ischemic stroke patients (older than 18 years old) with National Institutes
of Heart Stroke Scale (NIHSS) of more than 5. The patients in their 3 hrsto 7 days of the attack onset were selected
and divided into two equal groups. The control group received the standard treatments for ischemic stroke, and the
case group received 25 mg daily oral sildenafil for 14 days in addition to the standard treatments. After a 3 month
period, the NIHSS values were compared between the two groups. The NIHSS decreased significantly in both case
and control groups after 3 months, but the difference was not statistically significant (P=0.067). Then, the patients
were divided into two groups diabetic and non- diabetic, before and after treatment with sildenafil that seem the
NIHSS is decreased significantly in non-diabetic patients (P=0.046) but the difference between two diabetic groups
was not statistically significant (P=0.058). Although the results of our study were initially contradictory with the
most of recent studies, comparing the diabetic and non-diabetic groups showed sildenafil is more effective in
decreasing the NIHSS scores in the non-diabetic patients than the standard treatment alone. Sldenafil was not
statistically significant in diabetic patients; this contradictory in overall and diabetic group may be results from
selection bios fir diabetes mellitus between the case and control groups. We had significantly more diabetic patients
in case group (3 to 9), and perhaps diabetes inhibits the beneficial effects of sildenafil on ischemic stroke.
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INTRODUCTION

Ischemic stroke which include thrombotic and embtypes, considers one of the major causes of wityband
mortality worldwide (1). This type of stroke occwben a blood clot or fat be caused obstructionestel and cut
off blood flow in the brain. Artery occlusion canaur inside or around the brain also, blood clais lse brought by
the bloodstream from other parts of the body tobitaén (2). When the blood flow stops, the neurdoattion stops
and irreversible damage and ischemic in blood f#peed occur less than 18 ml in 200 ml per minutg.off blood
flow to the brain excludes neurons and other dedi glucose and oxygen. The lack of glucose angyen vacate
cellular energy reserves that is required to kéeppbtential of cell membranes and ion gradieniveen the two
sides of the membrane, which its result is the eXitpotassium from the cells to the outside thd eeld
subsequently entry of calcium into cells. Entran€éoo much calcium causes to activate of protesssymes and
lipase, and nuclease which these enzymes and psodficmetabolism and free radicals cause to brdakem the
plasma membrane and the components of cytoskele&iread to cell Death (3). Following the ischersimoke,
Patients are at risk of catching to multiple neogatal complications including cerebral edema, weig,
intracerebral hemorrhage (transformation of henagit stroke to ischemic) and progress of most defec
neurological cause. Among the neurological comfibice, cerebral edema is the important factor aftidén these
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patients (2). Sildenafil is an inhibitor of phospliesterase 5 which are commonly used for erectisfuthction. It
may also have a useful therapeutic effect in thatinent of stroke and subarachnoid hemorrhage emérmtia and
learning, and neurodegenerative disorder (4). Albts drug is infiltrated to the cycle of nitric ide and the
guanidine menu phosphate path that interfere ihgbagical path of number of neurological diseaggs The drug
has been used in diabetes and medullar patientgefos It is certain that as the desired effecthisfdrug, t also
has side effects which need to be considered apdaple with outbreak of these effects and avometsuming it.
The objective of this study is evaluation of sildéheffect on the recovery process of patients whtch acute
ischemic stroke.

MATERIALSAND METHODS

During this study, 18 to 80-year-old patients wathute stroke syndrome who have hospitalized in kafehospital
of Ahvaz (Iran) and based on imaging of the braaswroved being ischemic of stroke at the begmahthe
hospitalization and lacking of exist criteria frostudy were studied including pregnant women orhat dge of
pregnancy with beta positive HCJ, patients whoused sildenafil or other drugs of this family fr@aven days
before the stroke, existence of unstable thorawmiina, existence of myocardial infarction in 3 mtnago, the use
of nitrate compounds, use alpha channel antagonists of compounds with power of inhibition of agttoome
P450, existence of base systolic pressure lessiib@mmHg, penile deformity, existence of creagénabove 1.5,
liver dysfunction, history of dementia, glucose mdhan 400 at the beginning the hospitalizatiomkst or
momentary ischemic attack within the last montlergly to sildenafil, an evidence indicative the loerhagic
stroke. Methods was to this case that, in this @lthipatients with stroke on the territory of thédie cerebral
artery at the beginning of hospitalization was &ddn term of exclusion criteria and if there tise patients were
existed from the plan from the beginning. Otherwjsatients for Random Back were entered to ondefthse or
control groups. After completion of the initial dias and confidence the absence of contraindication
prescription of sildenafil to each of patientsdsiafil was daily prescribed during a two-week @axrilt is normal
patients in terms of cardiovascular in this timeeveonitoring by doing a base echocardiogram betf@atment
and with fulfillment of specified intervals durirtgeatmentPatients in term of biography and risk factors #mel
paraclinic results and neurological examinationthatbeginning of hospitalization and during thgiseation were
studied and divided into two treatment groups. éasi of control group were the patients who, weeatéd by
common treatments of ischemic stroke (aspirin dadgibo) and was not done any intervention in rexkdrugs of
the patients. The patients of case group wereriatigho, in addition to common therapies receivied sildenafil
(Aspirin + sildenafil) and receipt of the first doef sildenafil in these patients was recordedfalyeo be carefully
studied the delay in receipt of the first dose itafemafil; receipt rate of daily Sildenafil 25 mgdits continuation
was to 14 days. It should be noted, in case of menae of possible complications, sildenafil cutarfid are done
the treatment of pharmaceutical complications. Iginabtained data were recorded in SPPSS softamadewith T-
test independent test, were compared the NIHSS srigefiore and after the treatment in two groupsootrol and
case together. Before the disease be placed irpgrbaase or control, for his entourage has begaamed the
beneficial effects of sildenafil in the treatmeffippatients with stroke and also harms and side tioatjpns of drug
and from entourage was taken the written testimo@hviously, in case of rejection or dissuasiorpafient or his
escort in every moment of research, the patientexésted from study. On the implementation of thengo follow
up and examination of patients was not receivedcasy from the patients.

RESULTS

During this study, 44 patients were studied andded into two groups (n=22). In the treated groughwildenafil,
a patient due to lack of reference, a patient dumfarct hemorrhage of patients during hospitailizg and two
patients due to reaction and sensitivity to sildiémeere existed from the study; in total 18 patemwere placed in
case group who 8 persons were female and 10 patiare male and their age mean was 69+10.2. 2e8npsitivere
studied in control group who 3 patients due to latkeference and one patient also died, were exiBom the
study and among 9 patients male and 9 patients fesrale and the age mean of control group wasGisal0.3.
The frequency distribution of smoking (Figure 1l)abetes (Figure 2), blood pressure (Figure 3), Hypdemia
(Figure 4), and patients gender (Figure 5) weravshio each of groups’ charts.
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Figure 1. Frequency distribution of smokersin two groups of case and control
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Figure 2. Frequency distribution of diabetic patientsin the two groupsof case and control
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Figure 3. Comparison of frequency distribution of blood pressurein the two groups of case and control
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Figure 4. The comparison of blood pressurein the two groups of case and control
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Figure5. The distribution of gender in the two groups of case and control

In treated group with NIHSS sildenafil before treaht 9.55 was with standard deviation of 2.2 whadfter

treatment reached to mean of 6.11 with standardatien 2.05. The study of the results showed tttadre is a
significant difference in case group before anérattie treatment (P<0.05). Also, in control groNpHSS before
the treatment 10 was with standard deviation ofhatlafter treatment reached to mean of 7.33 wiimdard

deviation of 1,8 that showed there is a signifiddifference in control group before and after tteatment (P<0.05).
For comparison of sildenafil impact between theecaisd control groups T-test independent was usedrpare
the NIHSS of two control and case groups. It showedsignificant difference between the two groupshie

sildenafil effects on NIHSS after 90 days (P= 0)0@ligure 6).
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Figure 6. The mean of NIHSS criterion in the two groups of case and control in thefirst daysand day of 90 after stroke
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Comparison of NIHSS of two groups of case and obrdid not statistically show a significant diffexee at the
beginning of first day (P= 0.548). Based on otherdigs and with possibility of diabetes interferenas a
confounding factor and according to remarkable nemab diabetics in case group than control (9 v@fpersons),
in next stage two groups of control and case eddhem has divided into two categories of diabeticd non-
diabetic and the comparison between NIHSS of therewgeparately done and finally, using T-test iedejent.
Accordingly, in control group were studied 15 naakgtic and 3 diabetic patients that age mean ofdiabetic
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control group, 66+11.5 and diabetic control grougsv68+10.5. In case group were studied 9 non-daked 9
diabetic patients that age mean of non-diabetiagr&7+10.5 and diabetic group was 67+9.5. In camapa of
NIHSS treated non-diabetic control group with roatmedicines, NIHSS before treatment was 9.43 stdhdard
deviation of 2.11 that after treatment reached éamof 6.82 with standard deviation 2.00 and tceatan-diabetic
case group with sildenafil along with routine méuaks, NIHSS before treatment was 9.35 with standardation
of 2.1 that after treatment reached to mean of WifliY standard deviation of 1.98 that showed ther significant
difference between two groups (P= 0.046). In otliée, the comparison &flHSS of treated diabetic control group
with routine drugs before treatment was seen 1@ifi standard deviation of 2.37 that after treattmeached to
mean of 7.16 with standard deviation of 2.53 arsb ah treated diabetic case group with sildendéhg with
routine drugs, NIHSS before treatment was 10.1 sfiimdard deviation of 2.04 that after treatmeathed to mean
of 7.00 with standard deviation of 2.13. Statidtmarveys showed that, there is not a significafiéitnce between
two groups (P= 0.058). The comparison of NIHSSvad tase and control groups, there was not statitia
significant difference at the beginning of thetfiday (P= 0.548).

DISCUSSION AND CONCLUSION

The results of our study showed that the mean in@sBIHSS and post treatment at day 90 follow uthi control
group (receiving aspirin) significantly reducedm8arly, this value in the case group (sildenafispirin) showed
significant reduction. However, the two groups skdwno significant difference. Based on the studg, can
conclude that 25 mg daily consumption of sildenfafil 14 days in the acute phase was effective prawement of
in non-diabetic patients with acute ischemic strtkeugh enhancing the rehabilitation of the pasieaver a period
of 3 months. The findings of this study were cotesiswith most of the results obtained from sildéredfect on the
recovery process of patients in acute ischemidst(a, 6).

In a study by Silver et al. (2009) meta analysisigfstudies with reliable values concluded thihoagh, the effect
of sildenafil in ischemic stroke has shown someree@f success in rehabilitation, despite broatéria of exit

from study and also elimination of risk factors lwipractical effect, cannot definitely attribute tresult to real

community of stroke with a variety of risk factdrerefore, it is better in selection of case andtr@d populations,

act in a way that create less bias (7). In additioa study by Bednar et al. sildenafil impacisichemic stroke in 50
patients in two groups of 25 persons with dailysprgption of 25 mg sildenafil to 7 days after s&oknd

comparison of recovery with control group that ohid been received placebo; the result of the dtadybeen the
significant reduction of NIHSS in case group. Hoeewthey recommended the broader period than 3 sviek
better result (8). In a human study on 120 patjesitdenafil administered within the first 24 howfter stroke and
for the first 7 days and its effect was studiedt@npatients showed promising results was obtaiméitk study that
is justified the use of it (9). Another importardipt of the study is the effects of diabetes admamding factor of

sildenafil impact which is necessary the more ssithe studied in this field.
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