
18

Introduction

The risk of permanent disability or death from a cere-
brovascular emergency, such as an acute cerebral infarc-
tion or stroke, is significantly increased if the patient is 
not effectively treated within the golden rescue time. The 
risk of death and disability is significantly increased if the 
patient is not effectively treated during the golden rescue 
time  As of 2011, the World Health Organization ranked it 
as the world's second leading cause of death. (1, 2) Patients 
experiencing a stroke need to be evaluated and treated as 
soon as possible for the best possible clinical outcome. 
There needs to be a rapid and precise diagnosis of a stroke. 
This is achieved by reducing blood flow to the brain or by 
rupturing arteries suddenly, both of which are devastating 
to brain tissue. Directly resulting from this problem is an 
alteration in the cerebral blood flow. As a result of the sud-
den start, patients who are resuscitated at the wrong time 
often die very quickly. In acute stroke, the first three to 
six hours are the most crucial; therefore, early thromboly-
sis and surgery are important therapeutic options that may 
reduce the death and disability rate. (3) A green channel 
tailored to people with acute cerebral infarction is thus 
required to save their lives. 

In the early 1990s, researchers developed a classifi-
cation scheme called the Trial of Acute Stroke Therapy 

(TOAST). This method is extensively used, and there is 
strong interobserver agreement among those who use it. 
According to the paper, there are five distinct forms of 
ischemic stroke, each characterised by a distinct patho-
physiological process. Stroke may be caused by a number 
of different factors, including (A) atherosclerosis in the 
major arteries, (B) cardio-embolism, (C) obstruction of 
a smaller blood vessel, (D) additional causes of a stroke 
that have been identified, and (E) an unknown cause of 
the stroke. There are five further classifications inside each 
of these categories. For patients with moderate to severe 
neurological impairments who come within 4.5 hours of 
the beginning of symptoms, intravenous recombinant tis-
sue plasminogen activator (r-tPA) remains the therapy of 
choice, although the incidence of t-PA usage remains at 
less than 4%. The best results are still seen in those who 
satisfy these conditions. (5) Patients with moderate to se-
vere neurological deficits due to proximal artery occlusion 
after an acute ischemic stroke have been demonstrated to 
benefit from endovascular reperfusion therapy.

After a cerebral infarction, there is a two-step process 
wherein the peripheral immune response is modified. 
Early activation of peripheral leukocytes is followed by 
significant immunosuppression and splenic atrophy in this 
phase. The progression of the infarct is exacerbated by 
the influx of inflammatory cells, as well as the timing and 
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magnitude of accumulation of various inflammatory cell 
types in the brain. When the blood-brain barrier is com-
promised by an ischemia event, myelin-reactive antigens 
are released into the circulation. Afterward, the antigens 
are presented to the peripheral immune system, which 
recognises them as pathogens. Thus, an autoaggressive 
immune response develops, facilitating the infiltration of 
immune cells into the brain. Recombinant T-cell receptor 
(TCR) has been found to reduce infarct volume and brain 
inflammation when given to mice following middle cere-
bral artery occlusion. (6,7) 

This was found after administering the receptor to the 
mice (MCAO). By sending partial agonist signals to the 
T-cell receptor, it is able to selectively alter harmful au-
toaggressive CD4+ T-cells, which in an animal model of 
multiple sclerosis reversed clinical paralysis. (9) Hence, 
RTLs that target brain-reactive T-cells may prevent T-cell-
mediated CNS inflammation without causing systemic 
immunosuppression.

Serine proteases like tissue plasminogen activator (tPA) 
are important in the healing process (enzymes that cleave 
peptide bonds in proteins). That's why it's so important 
for preventing blood clots and for breaking them up when 
they do form. Catalyzing the conversion of plasminogen 
into plasmin, the enzyme primarily responsible for throm-
bus dissolution. In order to produce the serine protease 
plasmin, it specifically cleaves the zymogen plasminogen 
at the Arg561-Val562 peptide link. Indications for the use 
of tPA include thrombolysis, pulmonary embolisms in 
massive pulmonary embolisms that cause severe instabi-
lity due to high pressure on the heart, ischemic stroke, and 
myocardial infarction if there would be a delay of more 
than 1 to 2 hours before percutaneous transluminal coro-
nary angioplasty. Thrombolysis is another use for tissue 
plasminogen activator (tPA). (10)

In the past, the primary focus of emergency stroke 
treatment was on improving and maintaining vital signs. 
This implies that preventing deaths took precedence over 
assessing other factors, such as quality of life or mental 
health, that may have been affected by the sickness. (11) A 
novel approach with life-saving potential is the emergency 
nursing route. Before to arrival, during check-in, thereaf-
ter, a thorough evaluation and prognosis, and finally, emer-
gency care are the four phases that make up this process.  
(12) Acute myocardial infarction, acute stroke, and other 
acute critical conditions are now often treated using the 
emergency nursing technique. Positive effects on resusci-
tation have been shown in studies using this method. (13) 

The main objective of the present study is to evaluate 
the benefits of the emergency nursing route along with 
intravenous thrombolysis by recombinant T Cell recep-
tor & plasminogen activator in acute cerebral infarction 
conditions.

Materials and Methods

For the purpose of this prospective research, a total 
of one hundred people who had an acute stroke and were 
hospitalised were considered participants. Patients were 
assigned to one of two groups using a random number 
generator: an observation group consisting of fifty patients 
and a control group consisting of another fifty patients. 
The individuals for the study were chosen according to 
the inclusion and exclusion criteria, and each subject gave 

their informed permission before the study began. The 
hospital's Ethics Committee gave its assent to the research 
before it was carried out.

Inclusion criteria:
• Age of the patient: between 40-70 years
• Glasgow Coma Score >8
• Patients who got early admission to hospital that is 

less than 5 hours.

Exclusion criteria:
• Patients with other brain diseases 
• Patients with other organ dysfunction such as kidney, 

liver

The experimental group was implemented with an 
emergency nursing route along with the treatment of re-
combinant T Cell receptors & plasminogen activator. The 
emergency  nursing route included three aspects:-(14)

To inform a professional emergency care team that 
included trained nursing and medical staff from different 
departments such as neurosurgery, medicine, and anesthe-
siology. All the members together help to improve the 
resuscitation techniques and level.

Another crucial step is to prepare for receiving the 
patient at the reception. This comprises a comprehensive 
description of the patient's medical history, as well as the 
beginning symptoms and the time of onset, so that the sta-
tus of the patient may be evaluated. In addition, additio-
nal preparations, such as the medicines, equipment, and 
instruments necessary for resuscitation, are produced in 
advance to cut any delays that could occur.

As a last step, initiate emergency treatment on-site. As 
soon as the patient arrived at the hospital, the emergency 
channel was activated so that the patient's life might be 
saved. Intravenous access is established, and a resuscita-
tion plan is developed based on the patient's pupils, limb 
reflexes, blood pressure, and pulse, among other factors. 
The resuscitation plan primarily consists of opening the 
airway, administering oxygen and medication intrave-
nously, and suctioning the sputum from the airway. This 
includes the use of recombinant T Cell receptor & plas-
minogen activator therapy. Besides this, staff also parti-
cipated in resuscitation together, and perform a thorough 
examination by the radiology department to confirm the 
disease and condition.  Other necessary investigations 
such as biochemical tests, complete blood count and coa-
gulation are performed before preparing the patient for 
surgery or intravenous thrombolysis.

On the other hand, the control group was provided with 
normal emergency treatment throughout the whole expe-
riment. As soon as the patient arrived at the emergency 
room, the personnel quickly performed an assessment of 
their condition, ensured that their airways were clear, and 
administered any necessary lifesaving treatments (Table 
1).

The following indicators were used to verify the outcomes 
in two groups:
• The length of time it took to get a specialist's help once 

a diagnosis was made, both before and after admis-
sion.

• Before treatment and at two weeks post-interven-
tion, patients' neurological function will be evaluated 
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The scale's total score was 56, and it was broken down 
into two parts: the Physical Self-Maintenance Scale 
(PSMS; 24 points) and the Instrumental Activities 
of Daily Living Scale (IADL; 20 points) (IADL; 32 
points). The lower the score, the more independently 
the person can do day-to-day tasks (18).

Statistical Analysis
The information was analysed statistically once it was 

gathered. The significance of the data differences was exa-
mined using the t-test. A paired t-test was used to compare 
pre-and post-intervention outcomes for the same group, 
while an independent t-test was utilised to assess diffe-
rences between the two. The significance threshold was 
set at p 0.05.

Results

General information about the patients such as age, 
medical history, stroke history, and habit history such as 
smoking, and drinking was obtained and statistically ana-
lysed. The experimental group mean age was 54.5±8.5 and 
in the control group, it was 56.8±7.5 and the time from 
onset of symptoms was 3.60±1.22 and 7.81±1.31. It was 
observed that no statistical difference in general informa-
tion (P>0.05),  was found and both the groups that is expe-
rimental as well as control were comparable as shown in 
Table 2.

The length of time between admission and diagnosis, 
as well as the length of time between diagnosis and specia-
lised treatment, were compared between the experimental 
group and the control group. Time from admission to dia-
gnosis in the experimental group was 12.34±4.44 whereas 
in the control group, it was  17.98±3.40. The time from 
diagnosis to receiving specialist treatment in the experi-
mental group was 18.72±4.30 and in the control group, 
it was 28.54±4.44. It was observed that the experimental 

using the National Institutes of Health Stroke Scale 
(NIHSS). In any situation, this is what will happen. 
There were a total of 42 points available on the scale. 
However much the score improves, the neurological 
damage remains the same. Thus, a score of 0-1 indica-
ted normal neurological function, whereas a score of 
21-42 indicated a severe stroke (15).

• The patients' cognitive function was measured using 
the Montreal Cognitive Assessment (MoCA) and the 
Mini-mental State Examination (MMSE) before to 
the intervention and again one month after they were 
released. There was a possible score of 30 points, with 
a higher score indicating better cognitive health. If a 
patient scored 26 or higher on the MoCA, or 27 or 
higher on the MMSE, they were classified as having 
normal cognitive function; however, if their score was 
lower than 26, or their MMSE score was lower than 
27, they were regarded to have cognitive impairment 
(16).

• The patient's quality of life was assessed both before 
and after the intervention using the Generic Quality of 
Life Inventory-74 (GQOLI-74). 16 Each of the three 
categories—social function, bodily function, and psy-
chological function—received a score of 20 out of a 
possible 100. The average was 78 out of a possible 
380 points, with higher numbers indicating a better 
quality of life. The following was found to be the rela-
tionship between score and QoL.

• Patients' outcomes were evaluated both before and 
after treatment using the Glasgow Outcome Scale 
(GOS). It took a month following patients' releases for 
this to be completed. If the patient received a 5, it signi-
fied they had fully recovered and could return to their 
regular lives, whereas a 1 meant they had passed away 
(17). Patients' pre-intervention and post-intervention 
abilities to perform activities of daily living were eva-
luated using the Activity of Daily Living (ADL) scale. 

Experimental Group=50 Control group=50
Implemented with the emergency nursing route along 
with the treatment of recombinant T Cell receptor & 
plasminogen activator.

Implemented with emergency routine care.

Table 1. Components of Experimental and Control Groups.

Experimental group n=50 Control group  n=50 P value
Age 54.5±8.5 56.8±7.5 0.544

Time from onset of symptoms 3.60±1.22 7.81±1.31 0.583

Hypertension
Diabetes

Coronary artery disease

12
8
6

12
4
6

0.658

History of stroke
Yes
No

20
30

8
42

0.709

Smoking
Yes
No

34
20

24
26

0.231

Drinking
Yes
No

18
36

12
38

0.416

Table 2. Detailed information  about participants.
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group time was shorter than those of the control group  
(P<0.05), as shown in Table 3 and Fig 1.

In the experiment group, before intervention value of 
ADL, GQOLI and GOS are  33.05±4.41, 185.27±20.19 
one month after discharge was  17.29±2.77, 256.57±21.64 
and 3.27±0.82whereas in the control group before in-
tervention values are  31.54±6.90, 176.85±16.34 and 
2.45±0.63 and after one month discharge it was 24.06±3.25, 
222.20±15.34 and 2.85±1.74. Because of this, when the 
data were analysed, it was determined that there was not 
a significant difference in the scores of ADL, GQOLI, or 
GOS between the two groups of patients before the inter-
vention (P>0.05). Nevertheless, the scores of both groups 
of patients were higher than they were before the interven-
tion one month after they were discharged, and the scores 
of the experimental group rose significantly (P< 0.05), as 
can be shown in Table 4 and Fig 2.

In the experiment group, before intervention values of 
MoCA and MMSE  are 16.75±2.22, 22.54±1.75 and one 
months after intervention it is 24.37±3.98 and 25.43±4,34. 
whereas in the control group before intervention values are  
18.45±3.78 and 23.66±2.34 and one month after discharge 
it was  34.22±1.65 and 25.16±4.25. Hence, when doing the 

study, it was determined that there was not a significant 
difference in the scores of MoCA and MMSE between the 
two groups of patients before the intervention (P>0.05). 
Yet, the MoCA and MMSE scores of the two groups of 
patients were higher than those before the intervention one 
month after discharge, as shown in Table 5 and Fig 3, and 
the experimental group rose significantly (P 0.05).

In the experimental group value was 45.5%± 3.5% and 
in the control group, it was 20.19%±4.2% whereas the 
mean value was 23.3%±2.4%. Patients were administered 

Figure 1. Comparison of rescue time from admission to diagnosis 
between the Experimental Group and Control Group.

Experimental group Control group
Time from admission to diagnosis 12.34±4.44 17.98±3.40
Time from diagnosis to receiving 
specialist treatment 18.72±4.30 28.54±4.44

Table 3.  Rescue times between two patient groups.

Group Time ADL GQOLI GOS
Experimental group Before intervention 33.05±4.41 185.27±20.19 2.15±1.24

One month after 
discharge 17.29±2.77 256.57±21.64 3.27±0.82

Control group Before intervention 31.54±6.90 176.85±16.34 2.45±0.63
One month after 
discharge 24.06±3.25 222.20±15.34 2.85±1.74

Table 4. Comparison of ADL, GQOLI-74 and GOS.

Group Time MoCA MMSE
Experimental group Before intervention 16.75±2.22 22.54±1.75

One month after discharge 24.37±3.98 25.43±4,34
Control group Before intervention 18.45±3.78 23.66±2.34

One month after discharge 34.22±1.65 25.16±4.25

Table 5. Comparison of  MoCA and MMSE.

Figure 2. Comparison of ADL, GQOLI-74 and GOS.

Figure 3. Comparison of  MoCA and MMSE.



22

Yuanpeng Han et al. / Recombinant T Cell Receptor for Acute Cerebral Infarction, 2023, 69(8): 18-24

with combined therapy of RTL and t-PA.  A significant dif-
ference was observed. RTL and t-PA (10 mg/kg) was in-
fused through the jugular vein within 4 hours of the onset 
of symptoms. The fact size reduces drastically when both 
were used (Table 6 and Fig. 4). During the tenure of the 
experiment, two patients died in the experimental group 
whereas three patients died in the control group.

Discussion

Insufficient blood flow to the brain causes cerebral is-
chemia, which causes irreversible changes to the structure 
of the brain's blood vessels. Hypoperfusion of a bodily 
portion often results from the occlusion of a supplying ar-
tery. The severity of neurological damage measured by the 
National Institutes of Health Stroke Scale (NIHSS) is rela-
ted to the site of arterial blockage. Patients with a primary 
intracranial artery occlusion almost never have a Natio-
nal Institutes of Health Functional Status Scale (NIHSS) 
score under 10. There is only a little amount of accuracy 
in making a clinical diagnosis of vascular territory (carotid 
versus vertebrobasilar) (20).

Eye muscle and vision problems are among the first 
and most obvious indicators of a stroke affecting the pos-
terior circulation. Some stroke sufferers still pass away or 
are left with severe neurological and cognitive disabilities 
despite advances in treatment and organisational improve-
ments. Stroke mortality rates decreased by 37% between 
1990 and 2010 in high-income countries and by 22% in 
low-income countries globally. These cuts have occurred 
on a global scale. In 2010, worldwide, the incidence-to-
mortality ratio was 0.35. An extensive investigation was 
done on a statistically-representative population sample 
(21) to determine the impact that important risk factors 
have on stroke occurrence. Because of differences in risk 
between sexes and with age, the likelihood of having arte-
rial hypertension might vary between 1.6% to 4.2%. (22) 

Atherosclerosis in large arteries, arteriosclerosis in ce-
rebral small vessels, and lipohyalinosis in these vessels are 
all the result of persistently high blood pressure's influence 
on the remodelling of vessel walls. The ensuing arterial 
wall hardening interferes with the brain's ability to regu-
late its blood flow. Endothelial dysfunction, a potential 
outcome of diabetes, influences cerebrovascular autore-
gulation. Atherosclerotic irregularities may develop in the 
body due to hyperlipidemia and smoking. Atrial fibrilla-
tion, or AF, is a risk factor for ischemic stroke and is now 
generally considered to be the leading risk factor. (23)

Studies have demonstrated that emergency resuscita-
tion using the emergency nursing technique helps bring 
patients back from the verge of death in cases of acute 
myocardial infarction, acute stroke, and other acute criti-
cal conditions. This form of care requires strict supervision 
throughout its whole, from the time a patient is admitted 
to the moment they are discharged from the hospital. This 
model's objective is to speed up emergency response by 
shortening the time spent on diagnosis. (12)

According to the findings of O'Keeffe and coworkers, 
the emergency nursing strategy significantly shortened the 
time it took for patients admitted with acute stroke to get 
specialised care. The number of disabled people dropped 
as a consequence. (24) Researchers found that by using 
an emergency nursing strategy, both patient wait times 
and the success of treatment may be greatly improved. It 
was expected that the emergency nursing approach would 
make the most efficient use of available resources while 
waiting for the patient to arrive. Nevertheless, no signi-
ficant difference in mortality rates was seen between the 
two groups.

Focal cerebral ischemia has been linked to spleen and 
thymus degeneration. Cellular emigration from the spleen 
to the brain, which has deleterious effects, contributes to 
this phenomenon. Multiple sclerosis (MS) is an inflamma-
tory demyelinating disease caused by CD4+ T lymphocytes 
that become dysregulated and recognise myelin protein 
antigens as foreign. RTLs were first created as a treatment 
for MS. Myelin sheath disease, often known as multiple 
sclerosis, disrupts the protective covering of nerve fibres. 
(25,26) Treatment with RTL dramatically reduced the sec-
ondary infiltration of immune cells like macrophages and 
the generation of chemokines and chemokine receptors 
required for entry into the central nervous system, as indi-
cated by research by Sinha and colleagues (CNS). Since it 
specifically targets infarct-associated brain regions after a 
stroke rather than a systemic inflammatory response, RTL 
seems to be a viable treatment method. Based on the re-
sults of the present study, it seems that RTL and t-PA may 
be used together to lessen the size of the infarct after 24 
hours. To improve the prognosis of individuals who have 
just had an acute ischemic stroke, recanalization therapy 
with t-PA is the most effective method. Furthermore, the 
FDA has approved it as the sole treatment for stroke. (27, 
28)

RTL therapy alone improves outcomes and provides 
additional protection in t-PA-treated mice with experimen-
tal ischemic stroke. These features make RTL an attrac-
tive, safe, and effective option in the treatment of so-called 
"cocktail" strokes, as well as in the treatment of stroke 
patients who were hospitalised after the therapeutic time 
window of t-PA had passed. Further, RTL serves as a plate-
let ligand. When applied to collagen-coated surfaces and 
subjected to physiologically relevant pressure gradients, 
it prevents the formation of occlusive thrombus. Platelet 
aggregation induced by collagen is suppressed in vitro. 
Therefore, in addition to the anti-inflammatory protection 
mechanism, RTL may also inhibit platelet re-aggregation 
after t-PA-induced thrombolysis. (29-34)

Acute stroke patients who received emergency nursing 
care had significantly less neurological impairments after 
surgery or medication compared to those who received 
routine care. That held true whether the patients underwent 
operations or took medication. Because of the rapid onset 

Figure 4. Comparison of the effect of combined RTL and t-PA  for 
thrombolysis.
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and development of acute stroke, the sooner the problem 
is detected and treatment started, the less brain damage the 
patient will sustain. The emergency nursing strategy cut 
down on patients' wait times in the ER, allowing them to 
see doctors sooner and get better care. This meant reduced 
damage to patients' nerve cells and nerve functions. The 
fact that only a very limited number of people were cho-
sen to participate in the research is the primary drawback 
of this study. Hence, the benefit of pursuing a career in 
emergency nursing requires more research before it can 
be confirmed.

Conclusion
The incorporation of an emergency nursing path could 

significantly shorten the time from admission to special-
ist treatment for patients who are experiencing an acute 
stroke. This would promote the recovery of neurological 
and cognitive functions, which would be advantageous to 
the patient's prognosis.
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