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Clinical efficacy of treatment with high-dose naloxone in comatose
patients in the emergency medicine department
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Abstract: This study examines the clinical efficacy of high-dose naloxone in comatose emergency patients, focusing on
its ability to enhance brain metabolism and reduce oxidative stress. A total of 120 patients were randomly assigned to a
control group, which received conventional naloxone doses, and a study group, which received higher doses. Key
outcomes measured included clinical efficacy, time to awakening, blood gas indices, inflammatory factors, consciousness
level, neurological recovery and adverse effects. The study group showed a higher response rate (96.67% vs. 83.33%),
regained consciousness more quickly, and had better blood gas indices and glasgow coma scale (GCS) scores (p<0.05).
Neurological function recovery was superior in the study group, with fewer adverse reactions (6.67% vs. 20.00%,
p<0.05). These results suggest that high-dose naloxone significantly improves treatment outcomes, enhancing
wakefulness, reducing inflammation, and improving prognosis in emergency comatose patients, making it a promising

option for clinical use.
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INTRODUCTION

Coma is a critical and frequently encountered condition in
emergency medicine, characterized by the suppression of
the brainstem reticular formation and the metabolic
capacity of the human cortex, leading to disturbances in
sensory or self-consciousness (Won et al., 2023; Boursin
et al., 2018; Smith and Han, 2019). Approximately 4% of
emergency department cases involve coma, often
resulting from cardiovascular, cerebrovascular, toxic, and
other diseases (Gravesteijn et al., 2020). Coma patients
may exhibit impaired consciousness and
unresponsiveness to stimuli while maintaining respiration
and heartbeat. Clinically, coma is classified into
intracranial and extracranial causes and further divided
into mild, moderate, severe and excessive categories
based on severity (Qureshi and Qureshi, 2018; Kim KT et
al., 2022). The high incidence and morbidity associated
with coma impose significant economic burdens on
families and communities.

The duration of coma correlates with increased mortality
and long-term recovery challenges, highlighting the need
for effective interventions to prevent irreversible brain
damage and promote early patient awakening (Kochanek
et al., 2019; Iftikhar et al., 2020; de Cassia et al., 2022).
Clinical experience indicates that first aid measures for
comatose patients should prevent brain function damage
and facilitate early awakening to restore neurological
function and improve prognosis (Reznik et al., 2020).

Current emergency treatments focus on ensuring open
airways, providing oxygen, restoring fluid balance and
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implementing causative therapy (Jimenez et al., 2019).
However, these approaches often yield unsatisfactory
outcomes. Naloxone, a synthetic opioid receptor
antagonist with a molecular composition like morphine,
can rapidly penetrate the blood-brain barrier and block
central opioid receptors. It achieves peak effects within 1-
3 minutes after administration, with a duration of around
45 minutes (Cortinez and Anderson, 2021). Naloxone's
rapid metabolism and excretion minimize the risk of
accumulation and adverse effects (Skulberg et al., 2022).

Additionally, naloxone can improve brain tissue
metabolism, reduce oxidative stress, and facilitate the
absorption of inflammatory factors (Kohan et al., 2021).
This study explores the potential of high-dose naloxone in
enhancing treatment efficacy for emergency comatose
patients, emphasizing the need to balance therapeutic
benefits with safety.

MATERIALS AND METHODS

General information

Between September 2022 and November 2023, 120
comatose patients admitted to a hospital emergency
department were randomly divided into a control group
and a research group, with 60 patients in each group. In
the control group, there were 34 individuals aged 26 years
old, with women aged 25-74 years and an average age of
49.62+5.17 years. Among them, 6 were in a deep coma,
19 in a moderate coma and 35 in a mild coma. Comas
were caused by trauma in 24 cases, carbon monoxide
poisoning or alcohol poisoning in 15 cases,
cerebrovascular accidents in 7 cases, and other causes in 3
cases. In the study group, there were 32 males and 28
females, aged between 25 to 74 years, with an average
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age of 49.62 + 5.17 years. Among the 32 women, aged 24
to 75 years, the average age was 49.75 + 5.23 years. In
this group, 7 were in deep comas, 16 in moderate comas,
and 37 in mild comas. Causes of coma included trauma in
23 cases, carbon monoxide poisoning or alcohol
poisoning in 12 cases, cerebrovascular accidents in 6
cases, and other causes in 5 cases. There was no
significant difference in general data between the two
groups (P>0.05).

Inclusion and exclusion criteria

Inclusion criteria: (1) patients were comatose on
admission, with a Glasgow Coma Score (GCS) score <8
and a duration of coma <12 hours, with an expected
survival time of >14 days; (2) patients did not have a
history of allergy to naloxone; (3) Patients and their
families voluntarily participated in the trial and signed
informed consent (Barami K, 2024).

Exclusion criteria: (1) patients with pseudo-coma due to
paralysis; (2) Pregnant or lactating women; (3) patients
with diseases such as cerebral herniation; (4) patients with
infections of urinary diseases; and (5) patients with severe
crises after admission.

Methodology

After hospitalization, all patients received routine
treatment. Based on the patients' actual conditions,
diuretics and antihypertensive drugs were administered to
reduce intracranial pressure, and oxygen was provided
promptly to minimize intracranial pressure. Disturbances
in the body's water and electrolytes were also corrected.
The control group was given a regular dose of naloxone
injection (Guizhou Jingfeng Injection Co., Ltd.; State
Drug Permit H20064965; specification: 2ml: 2mg) for
treatment.

The specific method involved administering 0.5-0.6 mg of
naloxone combined with 250 ml of 5% glucose injection
via intravenous drip, once daily for 14 days. The research
team is given a large dose of naloxone. The study group
was treated with high-dose naloxone by 1.5~2.0 mg of
naloxone combined with 250 ml of glucose injection
solution with a concentration of 5%, by intravenous drip,
once/d, for 14 d. Approval by the experimental group
naloxone at a high dose, is as follows.

Observation indicators

The clinical effects of the two groups were compared.
After 3 hours of treatment, the patient's consciousness and
perception were normalized and all clinical symptoms
disappeared. Laboratory indexes returned to normal,
indicating a clear effect. Within three days of treatment,
patients  showed  significant  improvements in
consciousness and awareness and all clinical symptoms
improved markedly, with some indexes returning to
normal, indicating effectiveness. However, if within three
days of treatment, the patient's consciousness and
awareness did not recover and all clinical indexes

remained unchanged or even worsened, the treatment was
considered ineffective.

To compare the coma duration and blood gas indexes
between the two groups, three milliliters of venous blood
were drawn from each patient. The arterial partial
pressure of carbon dioxide (PaCO2) and arterial oxygen
pressure (PaO2) were measured using a blood gas
analyzer, following the manufacturer's operating
instructions.

The levels of inflammatory factors before and after
treatment were compared between the two groups. Five
milliliters of venous blood were collected from patients
and centrifuged at 3000 r/min for 10 min. After extraction
of the supernatant, the levels of tumor necrosis factor-o
(TNF-a) and interleukin-6 (IL-6) were determined by
enzyme-linked immunosorbent assay (ELISA).

The state of consciousness before and after treatment was
compared between the two groups. The GCS scale (Chen
et al., 2019) was applied for assessment, including three
parts eye-opening response, limb movement, and speech
response, and the scoring result was 3-15 points, the
higher the scale score, the better the patient's state of
consciousness.

Comparison of neurological function recovery between
the two groups before and after treatment was assessed
using the National Institutes of Health Stroke Scale
(NIHSS) (Karpenko and Keegan 2021). The NIHSS
evaluates 11 dimensions, including neglect, dysarthria,
language, sensation, limb ataxia, lower limb movement,
upper limb movement, facial paralysis, visual field, gaze,
and consciousness. Higher scores indicate more severe
neurological deficits, with a total score of 42. The score
classifications are as follows: 0-5 is considered normal, 6-
14 is mild, 15-25 is moderate, 26-30 is severe, and 31-42
is severely disabled.

The two groups of side effects were compared, including
elevated blood pressure, accelerated heart rate, chest
tightness and chills.

ETHICAL APPROVAL

This study was approved by the ethics committee of
Shaoxing People’s Hospital (2022-R-101). Signed written
informed consent was obtained from the patients and/or
guardians.

STATISTICAL ANALYSIS

Data analysis was performed using IBM SPSS Statistics
for Windows, Version 23.0 (IBM Corp., Armonk, NY,
USA). Continuous variables were expressed as mean +
standard deviation (X £ s), while categorical variables
were presented as percentages (%). A paired t-test was
used to compare continuous variables between groups,
while categorical data were analyzed using the chi-square
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(x?) test. A p-value of less than 0.05 was considered
statistically significant.

RESULTS

Comparison of the clinical impact of treatment between
the two groups

The total effective rate of the control group was 83.33%,
while that of the study group was 96.67%. The total
effective rate of the study group was significantly higher
than that of the control group (P<0.05, table 1).

Comparison of coma awake time and blood gas indexes
between the two groups

The coma time and recovery time of the study group were
significantly shorter than those of the control group
(P<0.05), PaCO2 was significantly lower than that of the
control group (P<0.05), PaO2 was significantly higher
than that of the control group (P<0.05, table 2).

Comparison of inflammatory factor levels before and
after treatment in the two groups

There was no significant difference in the levels of
inflammatory factors between the former two groups
(P>0.05). However, after treatment, the levels of
inflammatory factors in the latter two groups were lower
than those in the control group (P<0.05, table 3).

Comparison of state of consciousness before and after
treatment in the two groups

Before the GCS score difference of two groups of no
statistical significance (P > 0.05). The GCS scores of the
latter two groups were higher, and the GCS scores of the
study group were higher than those of the control group
(P<0.05, table 4).

Comparison of recovery of neurological function before

and after treatment in the two groups.

There was no significant difference in the recovery of
neurological function between the two groups before
treatment (P>0.05). The two groups were improved after
treatment, and the effect of the study group was better
than that of the control group (P<0.05, table 5).

Comparison of the incidence of adverse effects between
the two groups

The total adverse reaction rate of the control group was
20.00%, and that of the study group was 6.67%,
significantly lower than that of the control group (P<0.05,
table 6).

DISCUSSION

Coma is a severe state of consciousness impairment
caused by various etiologies such as brain lesions,
metabolic disorders and severe infections, leading to brain
failure (Van Skike et al., 2019; McDonagh et al., 2021).
The high mortality rate in comatose patients is often due
to the rapid onset and delayed emergency response,
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particularly in cases like ventricular fibrillation and acute
heart failure, where immediate intervention is crucial
(Huang et al., 2020; Weaver, 2020). Early diagnosis and
treatment can significantly improve prognosis by
promptly identifying the underlying cause, whether it is
due to cerebral diseases or systemic conditions like
metabolic imbalances or intoxication (Malik et al., 2022;
Zhou et al., 2019).

In cases of coma induced by metabolic disorders,
hypoglycemia is a significant concern, especially in
diabetic patients. Rapid correction of low blood glucose
levels is essential to prevent irreversible brain damage and
improve patient outcomes (Cabre et al., 2020; Lacy et al.,
2020). Emergency treatment strategies for coma include
maintaining airway patency, supporting cardiovascular
function, and addressing the underlying cause through
appropriate interventions like antidotes for poisoning or
metabolic correction (Kesapli et al., 2018; Steinke et al.,
2021).

Naloxone, an opioid receptor antagonist, is commonly
used in emergency settings to treat comatose patients due
to its rapid onset and ability to cross the blood-brain
barrier, effectively inhibiting opioid activity and
protecting brain function (Xu et al., 2022; Dhar et al.,
2019). Our study demonstrates that high-dose naloxone
significantly improves recovery rates and reduces time to
regain consciousness compared to standard doses. The
enhanced efficacy is attributed to its ability to rapidly
restore cerebral metabolism, reduce intracranial pressure,
and mitigate inflammation (D'Alessandro et al., 2021).

The study showed that patients receiving high-dose
naloxone had better outcomes, including improved blood
gas levels, and reduced inflammatory markers, suggesting
a superior neuroprotective effect compared to traditional
doses. This is likely due to its role in inhibiting harmful
metabolic pathways and enhancing cerebral oxygenation
(Kackell et al., 1975; Meskill and O'Bryant, 2020; Saari
Tl etal., 2024).

Adverse reactions to high-dose naloxone were not
significantly different from the control group, indicating
that it remains a safe option when used judiciously. The
rapid recovery of consciousness observed in the study
may contribute to minimizing potential side effects,
supporting the use of high-dose naloxone as a viable
treatment strategy in emergency coma cases (Langham et
al., 2018; Morgan and Ataras, 2021).

In summary, our findings highlight the efficacy and safety
of high-dose naloxone in improving clinical outcomes in
comatose patients, providing a valuable tool for
emergency medicine practitioners. Future research should
further explore optimal dosing strategies to maximize
therapeutic benefits while minimizing risks.
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Table 1: Comparison of clinical effectiveness of treatment between the two groups [n (%)].

Number of A conspicuous - Overall
Groups examples effect Efficiently Null effectiveness rate
Control subjects 60 19 (31.67) 31 (51.67) 10 (16.67) 50 (83.33)
Research group 60 32 (53.33) 26 (43.33) 2(3.33) 58 (96.67)
b 5.926
p 0.015

Note: p<0.05 compared to control group.

Table 2: Comparison of coma wakefulness time and blood gas indexes between the two groups (x+s)

Groups number of examples Coma awake time (h) PaCO; (mmHg) PaO, (mmHg)
Control subjects 60 43.0615.24 47.83+5.27 72.84+7.05
Research group 60 34.52+4.07 35.06+4.15 90.63£7.71
b 9.970 14.746 13.190
p 0.000 0.000 0.000

Note: p<0.05 compared to control group.

Table 3: Comparison of inflammatory factor values between the two groups before and after treatment (Xs).

Groups Number of TNF-a (ng/L) IL-6 (pg/L)

Control subjects examples pre-treatment post-treatment pre-treatment post-treatment
Research group 60 34.27+3.52 22.36+2.15" 121.06+11.43 71.39+7.86"
Groups 60 34.15+3.61 15.37+1.53" 120.82+11.54 56.35+5.06™
Ve 0.184 20.518 0.114 12.463
p 0.854 0.000 0.909 0.000

Note:* p<0.05 compared to pre-treatment; # p<0.05 compared to control.

Table 4: Comparison of state of consciousness before and after treatment in the two groups (Xzs, points)

Groups Number of examples Pre-treatment Post-treatment
Control subjects 60 5.06+1.16 10.15+1.53"
Research group 60 5.12+1.21 13.62+2.07™
b 0.277 10.422
P 0.782 0.000

Note:* p<0.05 compared to pre-treatment; # p<0.05 compared to control.

Table 5: Comparison of recovery of neurological function between the two groups before and after treatment (Xs,
score).

Groups Number of examples Pre-treatment Post-treatment
Control subjects 60 26.37+4.26 23.12+2.01"
Research group 60 26.42+4.35 16.49+1.52™
Ve 0.064 20.379
p 0.949 0.000

Note: *p<0.05 compared to pre-treatment; #p<0.05 compared to control.

Table 6: Comparison of the incidence of adverse reactions in the two groups [n (%)].

number of  Elevated blood increased

Groups chest distress chills Total incidence
examples pressure heart rate
Control subjects 60 5(8.33) 2(3.33) 3(3.33) 2(3.33) 12 (20.00)
Research group 60 1(1.67) 0 2 (3.33) 11.67) 4 (6.67)
x 4.615
p 0.032

Note: p<0.05 compared to control group.
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CONCLUSION

In conclusion, high-dose naloxone demonstrates a
significant positive effect in the treatment of comatose
patients in emergency medicine. It effectively improves
clinical treatment efficiency, reduces the time it takes for
comatose patients to regain consciousness and enhances
both blood gas levels and inflammatory factor levels.
Additionally, it promotes the recovery of consciousness
and neurological function, while offering a high safety
profile. These benefits make high-dose naloxone a
promising option for clinical application and worthy of
broader implementation in emergency settings.

CONFLICT OF INTEREST

The authors have no potential conflicts of interest to
report relevant to this article.

REFERENCES

Barami K (2024). Confounding factors impacting the
Glasgow coma score: A literature review. Neurol. Res,
46(5): 479-486.

Boursin P, Paternotte S, Dercy B, Sabben C and Maier B
(2018). Semantics, epidemiology and semiology of
stroke. Soins, 63(828): 24-27.

Cabre C, Colungo C, Vinagre I, Jansa M and Conget |
(2020). Frequency and awareness of hypoglycemia in
patients with Type 2 diabetes treated with two or more
insulin injections in primary care outpatient clinics.
Prim Care Diabetes, 14(2): 168-172.

Chen WH, Yi TY, Wu YM, Zhang MF, Lin DL and Lin
XH (2019). Safety of endovascular therapy in
progressive ischemic stroke and anterior circulation
large artery occlusion. World Neurosurg, 122: e383-
£389.

Cortinez LI and Anderson BJ (2021). Information gleaned
from naloxone non-compartment pharmacokinetic
estimates. Pediatr. Anesth., 31(6): 626-627.

D'Alessandro E, Scaf B, Munts C, van Hunnik A,
Trevelyan CJ, Verheule S, Spronk H, Turner NA, Ten
CH, Schotten U and van Nieuwenhoven FA (2021).
Coagulation factor Xa induces proinflammatory
responses in cardiac fibroblasts via activation of
protease-activated receptor-1. Cells-Basel, 10(11):
2958.

de Cassia AVR, Silveira J, Paiva WS, de Oliveira DV, de
Souza C, Santana-Santos E and de Sousa R (2022).
Prognostic models in severe traumatic brain injury: A
systematic review and meta-analysis. Neurocrit. Care,
37(3): 790-805.

Dhar R, Stahlschmidt E, Paramesh A and Marklin G
(2019). A randomized controlled trial of naloxone for
optimization of hypoxemia in lung donors after brain
death. Transplantation, 103(7): 1433-1438.

Gravesteijn BY, Sewalt CA, Nieboer D, Menon DK,

Xianging Guo et al.

Maas A, Lecky F, Klimek M and Lingsma HF (2020).
Tracheal intubation in traumatic brain injury: A
multicentre prospective observational study. Brit. J.
Anaesth., 125(4): 505-517.

Gullon A, Formiga F, Diez-Manglano J, Mostaza JM,
Cepeda JM, Pose A, Castiella J and Suarez-Fernandez
C (2019). Influence of frailty on anticoagulant
prescription and clinical outcomes after 1-year follow-
up in hospitalised older patients with atrial fibrillation.
Intern. Emerg. Med., 14(1): 59-69.

Huang Y, Douiri A and Fahey M (2020). A dynamic
model for predicting survival up to 1 year after
ischemic stroke. J. Stroke Cerebrovasc, 29(10):
105133.

Iftikhar PM, Anwar A, Saleem S, Nasir S and Inayat A
(2020). Traumatic brain injury causing intestinal
dysfunction: A review. J. Clin. Neurosci., 79: 237-240.

Jimenez DE, Singer MR and Adesman A (2019).
Availability of naloxone in pharmacies and knowledge
of pharmacy staff regarding dispensing naloxone to
younger adolescents. J. Adolescent Health, 65(5): 698-
701.

Kackell YM, Grob PJ, Kreth WH, Kibler R and Meulen V
(1975). Transfer factor therapy in patients with
subacute sclerosing panencephalitis. J. Neurol., 211(1):
39-49.

Karpenko A and Keegan J (2021). Diagnosis of coma.
Emerg. Med. Clin. N. Am., 39(1): 155-172.

Kesapli M, Celik A and Isik 1 (2018). Characteristic
features of childhood and adolescent poisonings, in the
Mediterranean region over 6 years. lran J. Public
Health, 47(11): 1667-1674.

Kochanek PM, Tasker RC, Carney N, Totten AM,
Adelson PD, Selden NR, Davis-O'Reilly C, Hart EL,
Bell MJ, Bratton SL, Grant GA, Kissoon N, Reuter-
Rice KE, Vavilala MS and Wainwright MS (2019).
Guidelines for the management of pediatric severe
traumatic brain injury, third edition: update of the brain
trauma foundation guidelines, executive summary.
Neurosurgery, 84(6): 1169-1178.

Kohan LR, Elmofty D, Pena | and Liao C (2021).
Presence of opioid safety initiatives, prescribing
patterns for opioid and naloxone and perceived barriers
to prescribing naloxone: Cross-sectional survey results
based on practice type, scope and location. J. Opioid.
Manag, 17(1): 19-38.

Kim KT, Jeon JC, Jung CG, Park JA, Seo JG and Kwon
DH (2022). Etiologies of altered level of consciousness
in the emergency room. Scientific reports, 12(1): 4972.

Lacy ME, Gilsanz P, Eng C, Beeri MS, Karter AJ and
Whitmer RA (2020). Severe hypoglycemia and
cognitive function in older adults with type 1 diabetes:
the study of longevity in diabetes (SOLID). Diabetes
Care, 43(3): 541-548.

Langham S, Wright A, Kenworthy J, Grieve R and
Dunlop W (2018). Cost-effectiveness of take-home
naloxone for the prevention of overdose fatalities

Pak. J. Pharm. Sci., Vol.37, No.5, September-October 2024, pp.1027-1032

1031



Clinical efficacy of treatment with high-dose naloxone in comatose patients in the emergency medicine department

among heroin users in the United Kingdom. Value
Health, 21(4): 407-415.

Malik FS, Ghazal AR and Clarke S (2022). Carbon
monoxide: raising awareness of the silent killer in the
emergency department. BMJ. Open Qual., 11(2):
e001777.

McDonagh TA, Metra M, Adamo M, Gardner RS,
Baumbach A, Bohm M, Burri H, Butler J, Celutkiene J,
Chioncel O, Cleland J, Coats A, Crespo-Leiro MG,
Farmakis D, Gilard M, Heymans S, Hoes AW, Jaarsma
T, Jankowska EA, Lainscak M, Lam C, Lyon AR,
McMurray J, Mebazaa A, Mindham R, Muneretto C,
Francesco PM, Price S, Rosano G, Ruschitzka F and
Kathrine SA (2021). 2021 ESC Guidelines for the
diagnosis and treatment of acute and chronic heart
failure. Eur. Heart J., 42(36): 3599-3726.

Meskill SD and O'Bryant SC (2020). Respiratory virus
co-infection in acute respiratory infections in children.
Curr. Infect Dis Rep., 22(1): 3.

Morgan MM and Ataras K (2021). Morphine restores and
naloxone-precipitated withdrawal depresses wheel
running in rats with hindpaw inflammation.
Pharmacol. Biochem. Be., 209: 173251.

Portnova GV and Atanov MS (2019). EEG of patients in
coma after traumatic brain injury reflects physical
parameters of auditory stimulation but not its emotional
content. Brain Injury, 33(3): 370-376.

Qureshi Al and Qureshi MH (2018). Acute hypertensive
response in patients with intracerebral hemorrhage
pathophysiology and treatment. J. Cerebr. Blood F.
Met., 38(9): 1551-1563.

Reznik ME, Fakhri N, Moody S, Murray K, Costa S,
Yaghi S, Schrag M, Madsen TE, Burton TM, Cutting
S, Mahta A, Wendell LC, Thompson BB, Rao SS,
Stretz C, Furie KL and Mac GB (2020). Arrival blood
pressure in  hypertensive and non-hypertensive
spontaneous intracerebral hemorrhage. J. Neurol. Sci.,
416: 117000.

Saari TI, Strang J, Dale O (2024). Clinical
pharmacokinetics and pharmacodynamics of naloxone.
Clinical pharmacokinetics, 63(4): 397-422.

Skulberg AK, Tylleskar I, Valberg M, Braarud AC, Dale
J, Heyerdahl F, Skalhegg T, Barstein J, Mellesmo S
and Dale O (2022). Comparison of intranasal and
intramuscular naloxone in opioid overdoses managed

by ambulance staff: a double-dummy, randomised,
controlled trial. Addiction, 117(6): 1658-1667.

Smith AT and Han JH (2019). Altered mental status in the
emergency department. Semin. Neurol., 39(1): 5-19.
Steinke JW, Lawrence MG, Teague WG, Braciale TJ,

Patrie JT and Borish L (2021). Bronchoalveolar lavage
cytokine patterns in children with severe neutrophilic
and paucigranulocytic asthma. J. Allergy Clin. Immun.,

147(2): 686-693.

Van Skike CE, Goodlett C and Matthews DB (2019).
Acute alcohol and cognition: Remembering what it
causes us to forget. Alcohol, 79: 105-125.

Weaver LK (2020). Carbon monoxide poisoning.
Undersea Hyperbar M., 47(1): 151-169.

Won SY, Walter J, Hernandez-Duran S, Alhalabi OT,
Behmanesh B, Bernstock JD, Czabanka M, Dinc N,
Dubinski D, Fluh C, Freiman TM, Grosch AS,
Herrmann E, Kang YS, Konczalla J, Kramer A,
Lehmann F, Lemcke J, Melkonian R, Mielke D, Muller
L, Ringel F, Rohde V, Schneider M, Senft C, Schuss P,
Turgut MO, Synowitz M, Ullmann JM, Vatter H,
Zweckberger K, Kilinc F and Gessler F (2023).
Reappraisal of intracerebral hemorrhages and
intracerebral hemorrhage grading scale score in
surgically and medically managed cerebellar
intracerebral hemorrhage. Neurosurgery, 92(5): 1021-
1028.

Xu X, Ma D and Zhou F (2022). Efficacy of naloxone
combined with noninvasive ventilator in the treatment
of COPD complicated with type Il respiratory failure.
Minerva Surg, 77(6): 634-636.

Yin M and Liu M (2020). Effect of chronic obstructive
pulmonary disease combined with ventilator-associated
pneumonia on patient outcomes: A systematic review
and meta-analysis. Exp. Ther. Med., 20(6): 273.

Zhou M, Wang H, Zeng X, Yin P, Zhu J, Chen W, Li X,
Wang L, Wang L, Liu Y, Liu J, Zhang M, Qi J, Yu S,
Afshin A, Gakidou E, Glenn S, Krish VS, Miller-Petrie
MK, Mountjoy-Venning WC, Mullany EC, Redford
SB, Liu H, Naghavi M, Hay SI, Wang L, Murray C and
Liang X (2019). Mortality, morbidity, and risk factors
in China and its provinces, 1990-2017: A systematic
analysis for the global burden of disease study 2017.
Lancet, 394(10204): 1145-1158.

1032

Pak. J. Pharm. Sci., Vol.37, No.5, September-October 2024, pp.1027-1032



