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ABSTRACT 
 

A case study approach was adopted to ana-
lyze the pharmacological management of clinical 
cases of acute ischaemic stroke subsequent to 
initial treatment with medicinal products that 
were administered in the acute setting.  

The study was conducted in a tertiary care 
University Hospital, Clinical Centre, Kragujevac, 
Serbia, during August 2013, where the rationale 
of medicines prescribing was evaluated in eight 
cases. The administered medicines were assessed 
whether they were used in accordance with the 
recommendations by the National Institute of 
Clinical Excellence (NICE) guidelines. Appro-
priate medicines such as aspirin were noted to be 
used in the management of the most cases and 
this was in conformation to these guidelines. De-
viations from these recommendations included 
the use of vitamin supplements with antioxidant 
properties, iron supplements, antibiotics, benzo-
diazepenes, ranitidine, aminophylline and risperi-
done. An appropriate indication for administra-
tion of these medicines was not established. 
Additionaly, this study showed that there were 
instances where an inappropriate route of admi-
nistration was used.  

All observed deviations from the recommen-
ded guidelines were not justified, and thus led to 
the inappropriate use of medicines and subopti-
mal care. These can be minimized by clear and 
precise diagnostic data and conformity to the 
NICE or other available national guidelines. 
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INTRODUCTION 
 

The pharmacotherapy of acute ischaemic 
stroke is still the matter of controversy. Although 
there is an increasing trend of treatment with 
thrombolytics (from 42.6% of all patients arriv-
ing ≤2 hours to a hospital in year 2003 to 77.0% 
in year 2013)1, with an improvement in clinical 
outcomes, subsequent therapy with medicines 
during the stay of patients in an intensive care 
unit is not clearly in accordance with available 
guidelines2. However, the choice of medicines 
for secondary prevention of stroke administered 
during hospitalization significantly affects over-
all costs of treatment3, while the appropriate use 
of antihypertensives may improve the stroke out-
comes4. Antioxidant therapy is also frequently 
prescribed to patients with acute ischaemic 
stroke, although its efficacy was not confirmed in 
clinical trials5. In these situations, patients with 
acute ischaemic stroke frequently receive unnec-
essary medication. The aim of our study was to 
analyze the actual practice and to understand the 
rationale for the prescribing of medicines in pa-
tients with acute ischaemic stroke during their 
stay in intensive care unit, using a case study ap-
proach. 
 

METHODS 
 

This case series analysis was conducted in a 
tertiary care University hospital, Clinical Centre, 
Kragujevac, Serbia, during August 2013. The 
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treatments given to the patients included in this 
analysis were evaluated in the sense of its com-
pliance with the recommendations by the Natio-
nal Institute of Clinical Excellence (NICE) 
guidelines6. In this analysis we reviewed whether 
there were deviations in the indication and regi-
men of a treatment specified in a patient’s medi-
cal records, in comparison with the recommen-
ded guidelines. 
 

RESULTS 
 

Case 1. A 46-year old male was admitted to 
the hospital and diagnosed with an acute ischae-
mic stroke, with left hemiparesis. The main in-
sult was in the right periventricular and parietal 
zones, shown as little circular hypodense zones. 
It was also observed upon imaging that he had an 
old left supratentorial insult. The patient had a 
history of hypertension and hyperkalemia for 
which he was given therapy by a nephrologist. 
He was showing instability in walking during the 
past five years but he had not consulted a doctor. 
The patient’s data relating to his medical treat-
ment were analyzed on the third day after admis-
sion. Ascorbic acid injections (500mg/5ml i.m.) 
were given to the patient every 12 hours. This 
was not as recommended by the guidelines used 
for this study, and there was no justification for 
its administration in an acute ischaemic stroke 
setting. Ranitidine injections (50mg/2ml i.v.) 
were also given to this patient every 12 hours. It 
seems that ranitidine was used for gastro protec-
tion, in order to prevent stress ulcers, since the 
patient was being treated with aspirin concomi-
tantly. However, in the guidelines used in this 
study there is no recommendation of ranitidine 
use for stress ulcer prevention in stroke patients. 

Case 2. A 79-year old male was admitted to 
hospital diagnosed with an acute ischaemic 
stroke. He had a history of hypertension, diabetes 
mellitus and cardiac disease. He was treated with 
the ascorbic acid (500mg/5ml i.m.) every 12 
hours, which is not recommended by the guide-
lines, and its use is not justified in an acute isc-
haemic stroke setting. Ranitidine (50mg/2ml i.v.) 
was administered on a twice daily (bd) basis, and 
its use also was not justified, since there was no 
diagnosis in the patient’s medical record for 
which it would be indicated, and unconditional 
gastro protection is not recommended by the 
guidelines. Doses of 350 mg of aminophylline 
tablets were also used on a bd basis, while there 
was no diagnosis in the patient’s medical record 
that would justify the use of this medicine with a 
narrow therapeutic window and high potential 

for interactions. Moreover, in accordance with 
the British National Formulary (BNF)7, caution 
should be taken when prescribing Aminophylline 
to a patient with cardiac disease and hyperten-
sion, which were two co-morbidities of this pa-
tient. Additionaly, lorazepam was used "when 
necessary" (prn), and also there was no particular 
indication for this drug to be used. In this case, 
no initial treatment for acute ischaemic stroke 
was taken into consideration, since the patient 
was seen a day after admission. 

Case 3. A 75-year old female was admitted 
to hospital diagnosed with an acute ischaemic 
stroke, which resulted in a right hemiparesis. The 
patient was diabetic and hypertensive and also 
suffered from dementia. Two ampoules of vita-
min C (Ascorbic acid 500mg/5ml i.m.) were 
given to this patient twice daily. Doses of 50mg 
of ranitidine were administered on a twice daily 
basis (bd), without obvious justification. Gen-
tamicin injections (120mg/2ml i.m.) weread-
ministered on a daily basis. In the patient’s file, 
there was no mentioning of any infection or other 
possible indication for this antibiotic to be 
administered, and therefore the use of gentamicin 
could be considered as unjustified. Additionaly, 
one milliliter of risperidone (oral solution 
1mg/ml), an atypical antipsychotic, was being 
given once daily in the evening. According to the 
guidelines, this medicineis not indicated in an 
acute ischaemic stroke setting. Although this pa-
tient suffers from dementia, it was not specified 
in her medical record whether this was Alzhei-
mer’s dementia, for which risperidone may be 
given. According to the BNF7, Risperidone is 
used only in aggressive patients with moderate to 
severe Alzheimer’s dementia unresponsive to 
non-pharmacological approaches or when there 
is a risk of harm to self or others. It has been re-
ported that Risperidone can cause hypertension, 
hyperglycaemia and diabetes mellitus and that it 
should be used with great caution in the elderly. 
Considering the age of this patient and the fact 
that she was hypertensive and diabetic, it is hard 
to find justification for risperidone use in this 
case. Since this patient was seen 8 days after the 
admission, her initial treatment was not taken 
into account. 

Case 4. A 79-year old male was admitted to 
hospital diagnosed with an acute ischaemic 
stroke and with bronchopneumonia. The patient 
suffered a right lateral frontoparietal cerebral 
infarct, and had a medical history of hyperten-
sionin the past. Two ampoules of vitamin C were 
given to him every 12 hours, than aminophylline 
tablets 350mg on a bd basis, and ranitidine in-
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jection 50mg/2ml i.v. on a twice daily basis (bd). 
In the patient’s medical record there were no dia-
gnosis that would give a reasons for the admini-
stration of these medicines. The patient was seen 
15 days after admission and therefore his initial 
treatment was not considered. 

Case 5. A 59-year old male was admitted to 
hospital diagnosed with an acute ischaemic 
stroke, where the main insult was in the left 
cerebellum. He had cardiac problems and suf-
fered from ventricular arrhythmias. He also had a 
past surgical history of intervertebral disc her-
niation repair, which was performed in 2009. 
Doses of 50mg of tetrazepam were given to this 
patient in the evening on a daily basis. However, 
the use of tetrazepam was not justified, since the 
guidelines for acute ischaemic stroke manage-
ment do not indicate its usage and there was no 
diagnosis specified in the patient’s medical re-
cord for which it would be indicated. This patient 
was seen 11 days after the admission and his ini-
tial treatment was notconsidered. 

Case 6. An 84-year old female was admitted 
to hospital diagnosed with an acute ischaemic-
stroke, due to the frontoparietaloccipital peri-
ventricular insult in the supratentorial region. 
This stroke resulted in a right hemiparesis. She 
was hypertensive, suffered from Parkinson’s di-
sease and had a history of head contusion and 
hematoma. Two ampoules of vitamin C and two 
ampoules of vitamin B6 were given to her every 
12 hours. There has been no publication as yet 
that provides definite evidence that vitamin C 
and vitamin B6 usage has any effect on the 
stroke outcome. This also holds for the admini-
stration of a vitamin B complex, which was 
administered on a tds basis. Moreover, iron sup-
plements in the form of syrup were given to the 
patient three times daily. Her treatment was not 
in accordance with the guidelines for the man-
agement of acute ischaemic stroke, and none of 
the diagnosis was noted in her medical record for 
which the use of these medicines could have 
been justified. Furthermore, two grams of cef-
triaxone injection were administered intramus-
cularly once daily, although in the patient’s file 
there was no record of any infection or other 
possible indication for this antibiotic. This pa-
tient was seen 5 days after admission and her 
initial treatment was not taken into consideration. 

Case 7.A 72-year old male was admitted to 
hospital diagnosed with an acute ischaemic 
stroke, and a left hemiparesis. The patient suffe-
red from type 2 diabetes mellitus and hyperten-
sion.Two ampoules of vitamin C were given 

every 12 hours, ranitidine was given intrave-
nously every 12 hours, probable for gastro pro-
tection, while a dose of 1mg of lorazepam was 
administered on a tds basis. The use of loraze-
pam was not justified by the guideline recom-
mendations or by a diagnosis in the patient medi-
cal record. Additionaly, risperidone solution was 
given to the patient on a prn basis, although his 
age and the fact that he was hypertensive and 
diabetic make the use of this drug less appro-
priate in this case. Since the patient data were 
noted 17 days after admission to hospital, any 
initial treatment was not considered. 

Case 8. A 70-year old male patient was 
admitted to hospital diagnosed with an acute is-
chaemic stroke episode, with a left hemiparesis 
as previous patient. He was hypertensive and suf-
fered from rheumatoid arthritis. Two ampoules 
of vitamin C were given every 12 hours, raniti-
dine was given intravenously every 12 hours, and 
aminophylline was also administered, without 
proper justification. Additionaly, ceftriaxone and 
ciprofloxacin were administered to this patient, 
but there was no basis on which the use of these 
antibacterial medicines could be justified. Since 
the patient data were recorded 10 days after 
admission, his initial treatment was not taken 
into account. 
 

DISCUSSION 
 

In this case series analysis, eight cases of 
acute ischaemic stroke were evaluated in order to 
assess the pharmacological management in a 
hospital setting, after the initial measures in an 
acute setting had been already taken. It was 
observed that certain appropriate drugs, such as 
aspirin, were used in the management of most of 
these cases. However, deviations from the re-
commended guidelines were observed and dis-
cussed in the previous section. The following are 
some general observations made on these cases. 

In all of studied cases, it was observed that 
there was the lack of specific diagnosis in the 
patient’s medical record. Therefore, the admini-
stration of particular drugs namely vitamin C, 
vitamin B complex, iron supplements, ranitidine, 
aminophylline, risperidone, antibiotics and ben-
zodiazepines could not be justified. This renders 
the treatment of the patient to be suboptimal 
since it is not patient-centered and cannot be tar-
geted for the specific diagnosis. For instance, 
there were cases where a patient was reported to 
have heart disease without any specifications of 
what his cardiac problems consisted of. The pre-
scription of drugs when appropriate indication 
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was not established is one of the most frequent 
reasons for inappropriate drug use: a recent study 
of stress ulcer prophylaxis in non-intensive care 
units has shown that 58% of all prescriptions 
were totally inappropriate due to lack of justi-
fiable indication8. 

Vitamin C was administered to7 patients out 
of these 8 studied cases, while iron supplements 
and a vitamin B complex were administered to a 
particular patient. Such practice is not as recom-
mended by the guidelines used for this study and 
so their use in an ischaemic stroke setting is not 
justified. There are no methodologically sound 
publications as yet that would justify the use of 
vitamins B and C and iron supplements in an 
acute ischemic stroke setting. In fact, there is no 
clinical evidence that there is a significant impro-
vement in the clinical outcome. The administra-
tion of vitamin supplements could have been 
justified only if malnutrition or need of nutri-
tional support were reported in the patient’s file 
as this is also stated in the NICE guidelines used 
for this study. Meta-analyses have shown that 
supplementation of vitamins with antioxidant 
properties (including vitamin C) can neither pre-
vent stroke9, nor improve clinical outcomes in 
the patients with acute ischaemic stroke10, al-
though there are studies which have found im-
provements in biochemical parameters of an-
tioxidant capacity11,12. Therefore, routine use of 
vitamin C or B vitamins in acute ischemic stroke 
cannot be recommended10. 

It was observed that ranitidine was used in 
seven patients, although its use is not recom-
mended by the guidelines for acute ischemic 
stroke management. Four of the patients who 
were used ranitidine were treated concomitantly 
with aspirin. This could suggest that ranitidine 
was used for gastroprotection in order to prevent 
stress ulcers due to aspirin ingestion. However, 
this is not necessarily to be the case, since there 
was lack of consistency considering that three of 
these 7 patients who were treated with ranitidine 
were not taking aspirin. In addition to this, one 
patient who was treated with aspirin, was not 
treated with ranitidine. This indicates that raniti-
dine was used without justification, especially 
since it was not evident that it offers gastro pro-
tection in acute ischemic stroke patients, and in 
all of these 7 cases there were no other diagnosis 
specified in the patient’s record that would indi-
cate its use. 

In the three studied cases, the prescription of 
antibiotics (gentanycin, ceftriaxone and cef-
triaxone in combination with ciprofloxacin) was 

not rational, since there were no mentioning of 
an infection or other possible indication in the 
patient’s medical record for which antibiotic use 
would be appropriate. Frequent reason for inap-
propriate prescribing of antibiotics in intensive 
care units is pyrexia of unknown origin13. More-
over, antibacterial agents are not indicated for the 
management of an acute ischemic stroke. Misuse 
of antibiotics promotes emergence, selection and 
spread of resistant pathogens14,15. 

The use of benzodiazepines in the three 
studied cases (lorazepam and tetrazapam), was 
also not recommended by the guidelines for the 
management of acute ischemic stroke and there 
were no diagnosis recorded in the patients’ files 
for which the use of these anxiolytics would be 
indicated. 

Aminophylline was also administered with-
out any justification. Additionally, even if there 
was a diagnosis indicating its possible use, other 
first-line agents indicated for the same medical 
condition could be used since the latter would be 
better tolerated and less toxic and would have 
less side-effects16. Such inappropriate drug use 
exposes patients to many potential drug side-ef-
fects and drug-drug interactions as well as 
increases hospital costs.  

In some of the studied cases, prescribed 
medicines were administered intravenously, 
although its oral forms were available and could 
have been used instead. This also causes an 
increase in hospital costs since it is a more 
expensive form of a medicinal product17. In addi-
tion to this, the oral route is more convenient and 
less painful for the patient than the intravenous 
route. 

Main limitation of this study is that it was 
based on patient records only, and responsible 
physicians were not interviewed for the pre-
scribing rationale. Therefore, prescribing of 
some of the mentioned drugs could have been 
justified by some reasons not visible in the re-
cords. These circumstances make our conclu-
sions conditional. 

 

CONCLUSION 
 

An improvement in the management of an 
acute ischemic stroke patient in a hospital setting 
could be achieved by clear and precise recording 
of diagnostic data, in order to choose the treat-
ment which is specifically targeted for the pa-
tient. In this way, patient’s factors such as co-
morbidities could be linked with medicine’s 
factors such as contraindications, precautions and 
adverse effects. Moreover, if the treatment regi-
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men conforms to the recommended guidelines, 
the inappropriate usage of medicines is signifi-
cantly reduced, ensuring optimal pharmacologi-
cal treatment of the patient, optimal care and de-
crease in hospital costs. 
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