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ABSTRAK

Drug-related problems are problems that are often encountered in stroke patients because of
the complex management of stroke therapy due to comorbidities. Research shows that 90% of stroke
patients experience drug-related problems (DRPs). However, there was limited information
regarding the effect of comorbidity as both a risk factor for DRPs prevalence and worse outcomes in
an ischemic stroke patient. This research was conducted to see whether modifiable comorbidities
indeed had a significant impact as a risk factor for DRPs and clinical outcomes in hospitalized
ischemic stroke patients at a tertiary hospital in Indonesia during January 2020-October 2021. This
study was conducted retrospectively using cross-sectional analysis, with the subject being the
patient's medical record. This study found no significant relationship between the presence of
comorbidities in patients with the incidence of DRPs. Diabetes mellitus was found to have a
significant association with no improvement in NIHSS scores in ischemic stroke patients. In patients
with diabetes mellitus, there is an increased risk of non-improvement NIHSS score 2,987 times
compared to patients without diabetes mellitus. The second increased risk was the presence of
comorbid hypertension (OR 1.361, 95% CI 0.598-3.095, p-value=0.463), and the third was

dyslipidemia (OR 1.125,95% CI 0.505-2.502, p-value=0.774).
Kata kunci: Comorbid; DRPs; ischemic stroke; NIHSS

INTRODUCTION

Stroke is a condition where there is a
focal neurological deficit suddenly and can last
for at least 24 hours. Stroke can be classified as
an ischemic or hemorrhagic stroke, which is
diagnosed by the doctor after the patient
undergoes a CT scan or MRI. Risk factors for
stroke include age, gender, race, family history,
hypertension, atrial fibrillation, cardiovascular
disease, diabetes, dyslipidemia, smoking,
alcohol, post-menopausal hormone therapy,
lifestyle factors such as obesity and diet, and
others?-3,

Apart from being the leading cause of
death in the world 4, stroke is also one of the
leading causes of disability in the world.
Research shows that most post-ischemic stroke
patients experience cognitive and functional
abnormalities, where 60.44% of patients
experience cognitive impairment and 37.37% of
patients experience functional disability in the
category of moderate to complete dependency >.

Ischemic stroke is a complex disease and
is influenced by many things. So often stroke
patients receive therapy with polypharmacy
in the management of therapy®’. Based on

research, each additional drug in patients can
increase the risk of DRP by 7% 3. So, the
potential for DRPs to occur in stroke patients is
much higher than in patients with other diseases
that do not require polypharmacy.
Approximately 90.2% of stroke patients had
DRPs, of which each patient had 2,015 DRPs 8.
Another study found 67.7% of ischemic stroke
patients had DRPs with a total identified DRPs of
271 DRPs with an average of 1.8 DRPs per
patient °. However, there was limited
information regarding the effect of comorbidity
as both a risk factor for DRPs prevalence and
worse outcomes in an ischemic stroke patient.
This research was conducted to see whether
modifiable comorbidities indeed had a
significant impact as a risk factor for DRPs and
clinical outcomes in hospitalized ischemic
stroke patients.

METHODS

This research was conducted
retrospectively, using cross-sectional analysis,
involving hospitalized ischemic stroke patients
at a tertiary hospital in Indonesia from January
2020-October 2021. We used the medical record
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as the data source, and included ischemic stroke
patients with ages above 18 years old, with a
length of stay of more than 2 days. Data
extracted from the medical record were age, sex,
length of stay, medication regimentation, route
of administration, laboratory data, and patient’s
clinical condition as the subjective data.

DRPs were analyzed using both local
guidelines from PERDOSSI and PNPK, and
widely used international guidelines from the
American Heart Association, American Stroke
Association, European Society of Cardiology,
and the National Institute for Health and Care
Excellence. Drug interactions were checked and
analyzed using Lexicomp’s Drug Interaction
Checker, with at least risk modified D with
alternative therapy as patient’s management, or
X with a contraindication. Patients were
categorized as improved based on a reduced
NIHSS score of at least 2 points, and unimproved
if the discharged NIHSS score was reduced by
less than 2 points, stay at the same value as
admission, or death.

Statistical Analysis

Continuous variables were described as
mean * SD and categorical variables were
described by counts with percentages.
Demographic characteristics, including gender
and age, were compared between comorbidity
groups using the Chi-square test. To investigate
the association between comorbidities with
both DRPs prevalence and clinical outcome
using NIHSS, we performed the Chi-square test.
Multivariate binary logistic regression was used
to analyze the odd ratio between comorbidity
and clinical outcome. The feasibility of the
model is tested using Hosmer and Lemeshow
test.

RESULTS AND DISCUSSION
Demographic Characteristic

Patients with ischemic stroke were
selected based on inclusion and exclusion
criteria. The characteristic of patients with
comorbidities is summarized in Table 1.
There was no significant difference in the age
group between patients with comorbidities
diabetes mellitus and dyslipidemia group; and
gender with comorbidities dyslipidemia and
hypertension. It was noticeable that patients
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with hypertension consisted more geriatric
significantly (51 vs 23, p<0,05) and there was
more woman than a man in a patient with
diabetes mellitus (29 vs 13, p<0,05).

This result is following research that has
been done, which states that the prevalence of
hypertension is significantly associated with
older age 10. Based on the National Diabetes
Statistics Report by the CDC and data from the
International Diabetic Federation, shows that
the prevalence of diabetes mellitus in men is
greater than in women 1112, Meanwhile, data by
Riskesdas Indonesia shows that in 2018 the
prevalence of diabetes mellitus in women was
higher than in men (1.78% vs. 1.21%), which
has increased since 2013 (1.7% vs. 1.4%). In the
last 5 years, the prevalence of diabetes mellitus
in women has shown an increase, while the
prevalence in men has decreased?3.

As seen in Table [, the average age of the
participant was 62,11 years old, which was
considered to be a geriatric patient 14, and
previous studies also showed that age is one of
the risk factors of ischemic stroke prevalence 15.
The average length of stay was 7 days, and
47,7% of patient had improved NIHSS score
when discharged, and the rest (52,3%) was
categorized as unimproved.

Drug-Related Problems

The prevalence of DRPs in 111 patients
observed was 88,3%, with the most common
DRPs observed were “patient needs additional
therapy” with 74,8%, followed by “dosage too
low” (48,6%), “ineffective drug therapy”
(33,3%), and “adverse drug reaction” (9,9%)
respectively. This finding is supported by
previous research, in which “patients need
additional drugs” and “dosages too low” were
the most commonly found DRPs in patient 6.

Although there are studies that state that
treatment using polypharmacy is associated
with a decrease in clinical outcomes in
patients7-20, not giving therapy when the
patient is indicated is not a good reason.

Clinical Outcome

We found that 53 (47,7%) patients in this
study had a reduced NIHSS score of at least 2
points and were categorized as improved
patients when discharged, and 58 (52,3%)
patients were categorized as unimproved.
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Table II. Association between comorbidities with the incidence of DRPs and clinical

outcome
Diabetes .. . .
Outcomes Mellitus p- Dysllllldemla p- Hyper_tensmn p-
(n=42) value (n=43) value (n=74) value
DRPs occurrence 38(90,5) 0,763 37 (86) 0,779 64 (86,5) 0,538
NIHSS status 29 (69) 0,010 24 (55,8) 0,687 41 (55,4) 0,460
unimprovement

Statistically significant values are given in bold

Variables are presented as n (%) in nominal data; mean * SD in continuous data

Association of comorbidities with  DRPs
occurrence and clinical outcome

This study found an unsignificant
relationship between the presence of
comorbidities in patients with the incidence of
DRPs. DRPs that are often found in patients with
diabetes mellitus in this study are
hyperglycemic conditions of patients who have
not been controlled, either using insulin or oral
antidiabetic. Based on the PERKENI Insulin
Therapy Guidelines, ischemic stroke conditions
are included in non-diabetic emergencies,
where insulin is recommended?!. Initiation of
insulin can be done using prandial insulin 5 - 10
IU/8 hours or a combination of basal and
prandial based on the recommendations of the
ADA and ACCE, with dose adjustment depending
on the patient's blood glucose?223,

The presence of high blood pressure, with
the wrong therapy; or the presence of a decrease
in blood pressure in patients without an
indication of a decrease in blood pressure, are
the types of DRPs found in patients with
hypertension.  Although lowering blood
pressure is recommended in post-acute stroke
patients, excessive blood pressure reduction is
associated with worsening NIHSS scores. The
study showed that patients with very high SBP
(SBP 211 mmHg) or low SBP 110 mmHg, were
significantly associated with worsening NIHSS
scores (p=0.003)2*. Based on PNPK Stroke,
AHA/ASA, and ESO, blood pressure reduction is
recommended immediately if there are
comorbidities such as acute coronary syndrome,
acute heart failure, aortic dissection, ICH, or
preeclampsia or eclampsia. However, if there
are no comorbidities, then the blood pressure is
reduced by about 15% in the first 24 hours if the

patient's blood pressure is >220/120 mmHg 25-
27
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ESO explains that optimal blood pressure
is different in patients with ischemic stroke who
do not meet the eligibility for reperfusion
therapy, where lowering blood pressure can
reduce the risk of hemorrhagic transformation
and edema, but high blood pressure has benefits
in maintaining cerebral blood flow when the
autoregulation process is imbalanced with the
presence of ischemic stroke. Thus, both
European (ESO) and American (AHA/ASA)
guidelines do not recommend reducing blood
pressure in ischemic stroke patients for at least
24 hours, unless the patient's blood pressure is
extreme (>220/120 mmHg), and certain
comorbidities have been described previously
27

Inadequate lowering lipid profile in
dyslipidemia patients, especially LDL-c is a
problem found in patients with dyslipidemia.
According to the AHA/ASA, one of the clinical
conditions of ASCVD is stroke, and in patients
aged 75 years it is recommended to use a high-
intensity statin with a target for LDL-c reduction
of 50%, or use a moderate-intensity statin if
high-intensity therapy is contraindicated or
produces significant undesirable effects. In
patients >75 years of age, initiation of moderate-
high intensity statins is recommended 26.

Meanwhile, analysis using the Chi-square
method showed that there was unsignificant
relationship between comorbidity and un-
improving NIHSS status in an ischemic stroke
patient, except in patients with comorbid
diabetes mellitus (p-value = 0.010). This is
consistent with a previous study, in which
patients with hyperglycemic diabetes were
significantly associated with increased NIHSS
scores. The literature states that hyperglycemia
during acute stroke, both in patients with or
without a history of diabetes mellitus, is
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Table III. Association between comorbidities and NIHSS improvement

Improvement

No improvement

Comorbidity (n=53) (n=58) P value OR (95% CI)

Diabetes mellitus 13 (11,7) 29 (26,1) 0,009 2,987 (1,321-6,757)
Hypertension 33 (29,7) 41 (38,9) 0,463 1,361 (0,598-3,095)
Dyslipidemia 19 (17,1) 24 (21,6) 0,774 1,125 (0,505-2,502)

Statistically significant values are given in bold

Variables are presented as n (%) in nominal data; mean # SD in continuous data

significantly associated with higher mortality, a
longer length of stay, and reduced chances of
recovery?8. Another study also stated that
persistent hyperglycemic conditions were
significantly correlated with increased mortality
at 30 days in patients with ischemic stroke?°.
Patients with hyperglycemia had a significantly
higher NIHSS (14.9 vs 7.8, p=0.000), higher
mortality (65.9 vs 5, p<0.001), and a longer LoS
(12.5 VS. 3,p<0.001) compared to
normoglycemia3?.

Although this study did not find a
significant relationship between the presence of
comorbid hypertension and dyslipidemia with
the patient's NIHSS status, many studies have
found an increased risk of worsening clinical
outcomes in patients with comorbid
hypertension and dyslipidemia. The presence of
hypertension and dyslipidemia in the patients
was associated with a significantly increased
risk of stroke recurrence 3132,
NIHSS  unimprovement in with
comorbidity

In this study, it was found that all
comorbidities contributed to the occurrence of
non-improved outcomes, which was indicated
by no decrease in the NIHSS score. A significant
risk was found in the presence of comorbid
diabetes mellitus in these patients. Diabetes
mellitus was found to have a significant
association with no improvement in NIHSS
scores in ischemic stroke patients. In patients
with diabetes mellitus, there is an increased risk
of non-improvement NIHSS score 2,987 times
compared to patients without diabetes mellitus.
The second increased risk was the presence of
comorbid hypertension (OR 1.361, 95% CI
0.598-3.095, p-value = 0.463), and the third was
dyslipidemia (OR 1.125, 95% CI 0.505-2.502, p-
value 0.774).

patients
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The association between comorbid
hypertension and NIHSS scores is also
consistent with studies showing that blood
pressure correlates with clinical outcomes in
ischemic stroke patients. The study found that
higher post-stroke blood pressure in patients
(blood pressure 48 hours post-onset), was
significantly = associated with  decreased
neurologic improvement and increased
neurological and functional deterioration. 33.

The association between comorbid
dyslipidemia and clinical outcome in ischemic
stroke patients is supported by several studies
showing that LDL-c levels in dyslipidemia
patients have an association with an increase in
NIHSS scores. The study found that an increase
in LDL-c was significantly correlated with an
increase in NIHSS (p=0.033), and when
compared with patients with low LDL-c values,
there was an increased risk of an increase in
stroke severity based on NIHSS data, as much as
2.9-fold ( 95% CI 1.48-5.74)3% The study found
a correlation between LDL and HDL ratios and
patients' NIHSS outcomes, where the LDL and
HDL ratios could predict 31% of patients' NIHSS
outcomes3>. Another study found that the
presence of LDL-c levels independently
predicted NIHSS values (OR 1.537, 95% CI
0.134-2.878, p=0.042), with the mean LDL-c
levels in patients with mortality outcomes being
significantly higher than in patients without
mortality (1.04 vs 0.88, p=0.017). LDL-c is a
strong atherogenic factor and can penetrate the
arterial walls and cause oxidative stress, which
in turn increases the severity of infarction3e.

Larger scale studies are needed to
determine the significance of comorbidities on
NIHSS status in patients with ischemic stroke.
However, with the limitations that exist in this
study, this study found that the presence of
comorbid diabetes mellitus is a comorbidity that
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has a significant risk of reducing patient clinical
outcomes, as indicated by no improvement in
the NIHSS status of ischemic stroke patients.

CONCLUSION

This study  found unsignificant
relationship between the presence of
comorbidities in patients with the incidence of
DRPs and a significant risk was found in the
presence of comorbid diabetes mellitus in these
patients. Diabetes mellitus was found to have a
significant association with no improvement in
NIHSS scores in ischemic stroke patients with
increased risk of 2,987-fold.
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