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ABSTRACT

Background: Thrombolytic therapy with streptokinase is the mainstay of pharmacological treatment in acute
myocardial infarction in Pakistan. Retinal hemorrhage is a common complication of streptokinase-induced
thrombolysis and is often overlooked which can lead to permanent vision loss. Therefore, this study was carried out to
determine the frequency of retinal hemorrhage after thrombolysis with streptokinase in patients presenting with ST-
elevation myocardial infarction (STEMI).

Patients and methods: It was an observational, cross-sectional study conducted at the Emergency Department of Mayo
Hospital Lahore from 11-08-2015 to 10-02-2016. The patients underwent injection of streptokinase (1.5 million U)
intravenously over 60 min and intravenous heparin 5,000 U bolus followed by 1,000 U/hour. Then patients were
followed up for 24 hours followed by the ophthalmoscopy to confirm the presence of retinal hemorrhage. The data
were entered and analyzed using SPSS version 20.

Results: A total of 130 patients were included in this study. The mean age of patients was 62+9.86 years. The male to
female ratio was 1.6:1. The retinal hemorrhage was present in 17 (13.08%) patients. About 80 (61.5%) were diabetics
and 96 (73.8%) were hypertensive. Stratified variables like age, gender, hypertension, and diabetes were not found
associated with retinal hemorrhage (p-value >0.05).

Conclusion: Retinal hemorrhage was found in 13.08% after streptokinase injection in patients presenting with STEMI.
Although the association was statistically insignificant but still the proportion of retinal hemorrhage was substantially
high in these patients. This higher percentage demands vigilant monitoring with the drug for timely diagnosis of this

ignored complication which latter can be proved hazardous to the vision.
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INTRODUCTION
Myocardial infarction (MI) is a major health concern in
the modern world, an important cause of death in the
whole world covering approximately 31.5% of all deaths
worldwide of which 1/3die even before reaching the
hospital without medical care and 1/2 die later within
the hospital.*2 The incidence of MI increases with
advancing age.?

Most ST-segment elevation myocardial infarction
(STEMI) are due to coronary artery disease and require
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immediate medical attention. The main aim of
treatment is to potentially save viable cardiac tissue.
The main treatment is thrombolysis and Percutaneous
Coronary Intervention (PCI). The best treatment for
STEMI is PCI if done in time.* If PCI facility is not
available then thrombolysis within half an hour of
arrival in hospital is recommended.® Commonly used
thrombolytic agents are streptokinase (SK), alteplase,
reteplase, and tenecteplase. In Pakistan, SK is most
commonly used for thrombolysis. Along with its
required beneficial effects, it causes some serious
complications that require immediate medical
attention.® Complications may include hemorrhage,
allergic reaction, embolism, stroke, and reperfusion
arrhythmias.

Retinal hemorrhage is a very significant but often
clinically overlooked complication of SK-induced
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thrombolysis.”® In retinal hemorrhage, bleeding occurs
from fragile blood vessels in the posterior eye.® Retinal
hemorrhage can cause fibrosis in the submacular area,
damage to rods and cones which are the light-sensitive
cells in the eye leading to marked impairment in the
vision, and also can cause neovascular glaucoma.t?
Different studies conducted in the past have shown
a variable incidence of retinal hemorrhage after SK-
induced thrombolysis varying from 9.1% in one study
to 0.1% in another study.''? No recent data is available
that accurately comments on the incidence of retinal
hemorrhage after SK in patients of STEMI. This study
was carried out at Mayo hospital Lahore, to seek the
incidence of retinal hemorrhage in patients who were
suffering from STEMI and going through SK-induced
thrombolysis. The study will also help us to draw
attention to this significant complication of SK
intervention and define protocols to prevent it.

PATIENTS AND METHODS

It was an observational, cross-sectional study conducted
at the Emergency Department of Mayo hospital Lahore
from 11-08-2015 to 10-02-2016 after getting
permission from the ethical review board of the
institution. A sample size of 130 was calculated with an
expected percentage of 9.1% after thrombolysis with
SK (keeping a confidence interval of 95% and a 5%
margin of error).!! Patients were enrolled through a
non-probability  consecutive sampling technique.
Patients between 18 and 75 years with no previous
history of M, diagnosed recently with M, treated with
SK within 12 hours of diagnosis were included in the
study. Any patient of MI with a previous history of Ml,
presenting after 12 hours of symptoms, on
anticoagulant therapy, having hazy media or cataract
not suitable for ophthalmoscope, having diabetic
retinopathy or glaucoma was excluded. Demographic
data (name, age, gender, contact) was also noted. The
patients underwent injection SK, 1.5million U,
intravenously over 60 minutes. Along with SK, a bolus
of 5000 units of heparin was also given followed by
1000 units/hour continuously for the next 24 hours.
Then patients were shifted to the ward and were
followed up there for 24 hours for any complaint on
change or decrease in vision. After 24 hours, patients
underwent ophthalmoscopy for confirmation of the
presence of retinal hemorrhage. Ophthalmoscopy was
done by a single consultant ophthalmologist with more
than 5 years of experience in the field. Collected data
was analyzed as mean, standard deviations for age and
percentages, and frequency for gender, presence or

absence of hypertension, and diabetes. Data were
further stratified for age, gender, and comorbidities like
diabetes and hypertension. Chi-square was used to
calculate the post-stratification p-value and a p-value
<0.05 was considered as significant.

RESULTS

This study included a total of 130 patients. Their mean
age was 62.32+9.86 years with 45 being the minimum
and 75 being the maximum age. The number of male
patients was 80 (61.54%) while the number of females
was 50 (38.40%). The male/female ratio was 1.6:1.
While considering comorbidities, patients were
evaluated for diabetes and hypertension based on past
clinical history. Out of 130 patients, 80 (61.5%) patients
were diabetic and 96 (73.8%) were hypertensive.
Retinal hemorrhage was observed in 17 (13.08%)
patients, whereas 113 (86.92%) patients did not develop
retinal hemorrhage. While studying the correlation of
retinal hemorrhage after thrombolysis with clinical
variables i.e. age, gender, diabetes, and hypertension, no
statistically significant correlation was observed for any
of the clinical variables (p-value >0.05). It indicates that
the post thrombolysis retinal hemorrhage can occur
with the same probability in patients irrespective of
their age, gender, diabetic and hypertensive status.
Table 1 summarizes the demographic and clinical
characteristics of the patients reported with
thrombolysis-induced retinal hemorrhage.

DISCUSSION

Ischemic heart disease (IHD) is considered to be the
most important cause of disability worldwide and the
death rate due to it is expected to be substantially high
by 2030.12 Sub-classification includes NSTEMI and
STEMI. The major cause of STEMI is coronary artery
disease.2'* It may lead to systolic or diastolic heart
failure, increased predisposition to arrhythmias, and

Table 1. The demographic and clinical characteristics of the patients
reported with thrombolysis-induced retinal hemorrhage

Retinal hemorrhages

Characteristics Present Absent p-value
n (%) n (%)
Age
Upto 60 7 (5.38) 67 (51.5) 0.61
Above 60 10 (7.69) 46 (35.4)
Gender
Male 9 (6.92) 71 (54.6) 0.17
Female 8 (6.15) 42 (32.3)
Diabetes
Present 13 (10.0) 67 (51.5) 0.5
Absent 4 (3.08) 46 (35.4)
Hypertension
Present 14 (10.8) 82 (63.1)
Absent 3(2.31) 31 (23.8) 0.1
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other long-term complications. Coronary thrombolysis
and mechanical revascularization have played a
significant role in the therapeutic management of MI. It
works by lysing the thrombus and enhancing
reperfusion thus preserving the myocardium and its
function and improving survival subsequently.*! STEMI
is an extreme emergency and mandates immediate
medical intervention. Primary PCIl is the most
preferred treatment. If it cannot be offered, then
thrombolysis using streptokinase, alteplase, reteplase or
tenecteplase is the next best possible treatment mode to
opt® Other than desired therapeutic effects, the
thrombolytic agents also produce clinically significant
side effects and complications that require immediate
medical attention. Hemorrhage is a major complication
of thrombolytic therapy. Retinal hemorrhage is a
condition in which retinal blood vessels rupture
resulting in bleeding in retinal tissue. It is diagnosed by
examining the posterior of the eye via fundoscope or
ophthalmoscope.? This study evaluated the frequency of
retinal hemorrhage after SK-induced thrombolysis in
patients with STEMI. The male to female ratio was
1:1.6 with male predominance. This is very much in
accordance with already conducted studies claiming
higher incidence of STEMI in men.?*® Out of 130, 80
(61.5%) patients were diabetic and 96 (73.8%) patients
were hypertensive. This implicates an already
established strong association of these comorbidities
with STEMIs. Similarly, a major fraction of participants
were above 50 years of age, hence, indicating old age to
be the major risk factor for developing STEMIs.
Frequency of retinal hemorrhage after SK-induced
thrombolysis in this study was 13.08% (17 out of 130).
No recent clinical data is available to correlate the
results but these results are very much in accordance
with an already published data in 1997, that claimed the
incidence of retinal hemorrhage was 9.1% after SK
induced thrombolysis in patients presenting with
STEMIs.® A case report from India mentions orbital
hemorrhage post thrombolytic therapy in 55 years
normotensive male patient.!> Another case report
suggests post thrombolytic vitreoretinal hemorrhage in
an 84-year-old patient with ischemic stroke.” On the
other hand, there are some studies published in the late
1990s that report a very decreased incidence of retinal
hemorrhage (0.1%) in patients with SK-induced
thrombolysis.>® This massive difference in results
could be probably due to the nonexistence of advanced
medical equipment and techniques to confirm the
presence of retinal hemorrhage in earlier studies.
Diabetic retinopathy is considered a relative

© 2021 Authors

89

contraindication while uncontrolled hypertension is an
absolute contraindication to the use of thrombolytics as
these co-morbidities increase the risk of post-therapy
hemorrhagic complications.'”*® However, this study did
not show a significant p-value to establish an association
between these comorbid conditions and the occurrence
of retinal hemorrhage after SK use. Neither did it prove
any association of age and gender with it. Henceforth,
retinal hemorrhage remains a major clinical concern of
SK-induced thrombolysis and the patient and family
must be counseled regarding its hazardous effects on
the eyes which include temporary or permanent
impairment of vision alongside other complications
particularly in cases with already existing ocular
disease.>® The final decision should be made by
weighing the benefits against risks. Ophthalmology
consultation would be of high value in this regard.

A few limitations of this study are its small sample
size and unicentral nature. Further, it did not take into
account the co-existing risk factors in patients
experiencing retinal hemorrhage. But we strongly
believe that if such studies are carried out at a larger
scale with a larger sample size and are multicentre, we
would be able to accurately comment on this clinical
concern of SK therapy.

This is recommended to seek the incidence of
retinal hemorrhage with different doses of SK as the
incidence may be different with different doses of SK.
Getting to know all this in the future will greatly
improve our clinical practices and will decrease the
incidence of retinal hemorrhage after SK in patients
presenting with STEMIs.

CONCLUSION

There is a significantly higher percentage of retinal
hemorrhage after SK in patients of ST-segment
elevation MI. This complication needs to be addressed
to avoid any loss of vision. Early involvement of an
Ophthalmologist and regular follow-up will help to
reduce ophthalmic hazards of SK.
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