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Abstract

Purpose: To investigate potential benefits of continuous nursing combined with cephalosporin
antibiotics in patients with acute cerebral infarction complicated by pulmonary infection.

Methods: A total of 106 patients diagnosed with acute cerebral infarction complicated by pulmonary
infection were selected for this study, and admitted to The Second Affiliated Hospital of Hainan Medical
University, Haikou, China from June 2020 to June 2022. Patients were randomly divided into a control
group (which received conventional care and cephalosporin antibiotics, n =53), and a study group
managed with sustained nursing and cephalosporin antibiotics (n = 53). The study compared various
clinical parameters between two groups before and after intervention, including time of symptom relief
for fever, cough, and wet rales, as well as the National Institutes of Health Stroke Scale (NIHSS), Fugl-
Meyer Assessment (FMA), Barthel Index (Bl), Self-Perceived Burden Scale (SPBS), Self-Rating Anxiety
Scale (SAS), Self-Rating Depression Scale (SDS), Acute Physiology and Chronic Health Evaluation Il
(APACHE 1) score, and severity of pulmonary infection which was assessed by CURB 65 score.
Results: Compared with control group, study group had a significantly shorter clinical symptom relief
time after intervention (p < 0.05). After intervention, NIHSS, SPBS, SAS, SDS, APACHE I, and CURB
65 scores in study group were significantly lower, whereas FMA and Bl scores were significantly higher
before intervention (p < 0.05).

Conclusion: Administration of nursing care and cephalosporin antibiotics reduces the time required for
symptom relief, and improves neurological function in patients with acute cerebral infarction and
pulmonary infections.
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INTRODUCTION rendering it as one of the principal fatal ailments

in China [1]. Pulmonary infections are common
Incidence of acute stroke in China has been complications following acute stroke, primarily
progressively increasing over time, with a caused by aspiration of secretions (such as
simultaneous reduction in the age of onset, saliva and food) from the oropharynx into
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bronchial and pulmonary tissues. Prolonged bed
rest can lead to reduced respiratory function and
capacity, as well as accumulation of sputum,
resulting in difficulties in expectoration and
subsequent aspiration pneumonia [1]. Patients
who develop pulmonary infections after a stroke
often experience rapid disease progression,
leading to loss of consciousness and, in severe
cases, pulmonary congestion, significantly
affecting prognosis.

Cephalosporin antibiotics are widely used in
clinical practice due to their potent antibacterial
activity against various gram-positive, gram-
negative, and anaerobic bacteria. However,
identifying underlying cause of pulmonary
infections in acute stroke patients is challenging,
often resulting in recurrent lung infections.
Therefore, continuous nursing care is essential to
extend duration of clinical care and provide
comprehensive rehabilitation guidance,
effectively minimizing impact of pulmonary
infections on patients’ condition. As a result, this

study aims to investigate clinical utility of
continuous nursing care combined with
cephalosporin antibiotics in managing acute
stroke patients with concurrent pulmonary
infections.

METHODS

Patients’ general information

A prospective study was conducted on 106
patients with acute stroke and concurrent
pulmonary infection admitted to The Second
Affiliated Hospital of Hainan Medical University,
Haikou, China between June 2020 and June
2022. Patients were randomly and equally
assigned to a control group (n = 53) and a study
group (n =53).

Inclusion criteria

Patients diagnosed with acute stroke by imaging
for first time; patients meeting the diagnostic
criteria for pulmonary infection according to
Diagnosis of Stroke-Associated Pneumonia
published by the Stroke Pneumonia Consensus
Group in 2015, with positive sputum culture [2];
conscious patients who could undergo simple
scale evaluation; and patients who signed
informed consent forms.

Exclusion criteria

Patients with pulmonary infection or other
infectious diseases prior to stroke; sputum
culture showing lung fungal infection; patients
with malignant tumors, autoimmune diseases,

severe liver or kidney dysfunction or moderate to
severe anemia, patients who received anti-
infection treatment before admission, and
withdrew from study midway.

Requirement for comparative study

In the control group (n = 53), there were 32
males and 21 females, aged 40 to 71 years with
a mean age of 55.72 + 7.91 years, and the
duration of illness was 16 to 36 days with a mean
of 25.13 + 4.50 days. There were 10 cases of
hemorrhagic stroke and 43 cases of ischemic
stroke, with 7 cases of hypertension, 9 cases of
diabetes, and 6 cases of hyperlipidemia. The
ratio of patients with high school education or
above to those with high school education or
below (including high school) was 30 : 23. In
study group (n = 53), there were 33 males and
20 females, aged 42 to 70 years with a mean
age of 56.15 + 7.13 years, and duration of illness
was 13 to 33 days with a mean of 24.94 + 4.49
days. There were 12 cases of hemorrhagic
stroke and 41 cases of ischemic stroke, with 10
cases of hypertension, 7 cases of diabetes, and
7 cases of hyperlipidemia. The ratio of patients
with high school education or above to those with
high school education or below (including high
school) was 29 : 24. There were no statistically
significant difference in baseline data between
the two groups (p > 0.05). This met the
requirements for comparative studies. Study was
approved by the ethics committee of The Second
Affiliated Hospital of Hainan Medical University
(approval no. 2020LL-20200518J-004HN) and
complied with the guidelines of the Helsinki
Declaration.

Interventions and drug administration

The study used intravenous cefoperazone
sodium injections (Pfizer Pharmaceuticals,
approval no. H21021895) at a dose of 0.5 g for
both control and study groups. Medication was
prepared by mixing 2.0 g of the drug with 100 mL
of 0.9 % saline and administered via intravenous
infusion every 12 h. Control group received basic
care such as closely monitoring changes in the
patient’s condition, reporting any abnormalities to
doctor, and providing diet and respiratory care,
as well as oral and skin care according to the
patient’s actual condition. The study group
received continuous care, including the following
interventions.

Psychological intervention
In order to mitigate impact of stroke and

subsequent pulmonary infections on patients’
psychological well-being, a comprehensive
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psychological intervention protocol  was
implemented. This protocol involved actively
engaging in compassionate and supportive
communication with patients, offering
psychological counseling sessions, and assisting
patients in relaxation techniques to better cope
with fear, anxiety, and depression.

Health education

Patients and their families were able to learn
about the disease, precautions, treatment and
care process through use of health manuals or
health seminars.

Dietary guidance

A systematic approach was employed to guide
dietary intake in patients with swallowing
dysfunction. Measures included ensuring oral
hygiene through mouth rinsing and expectoration
prior to meals, maintaining a semi-reclining
position during feeding, consumption of semi-
liquid food, or nasogastric tube feeding as
required. Attention was given to adhering to
standardized operating procedures when
administering enteral nutrition. Post-meal care
involved maintaining oral hygiene, prompt
removal of saliva and subglottic secretions, and
ensuring effective sputum drainage.

Rehabilitation  nursing and  discharge
guidance
Nurses were responsible for providing

comprehensive rehabilitation knowledge to both
patients and their families prior to discharge. This
involved distributing health manuals and
establishing a “patient WeChat communication
group.” The group served as a platform to
address any questions or concerns on a weekly
basis, while also conducting follow-up phone
calls every three months to monitor patient’s
psychological, physical, and social well-being.

Evaluation of parameters/indices
Clinical symptoms

Time to clinical relief of symptoms, such as fever,
cough, and wet lung sounds, was recorded in
study and control groups. Prior to and following
intervention, the National Institutes of Health
Stroke Scale (NIHSS) [3] was used to assess the
two patient groups. The NIHSS has a highest
possible total score of 42, and lower scores
indicate better neurological recovery. Cronbach a
value was 0.875. Additionally, Fugl-Meyer
assessment (FMA) [4] was used to evaluate limb
motor function. The FMA has a highest possible

total score of 100, with 66 points for upper limbs
and 34 points for lower limbs. Lower scores
indicate poorer motor function, and Cronbach a
value was 0.861. Finally, Barthel index (BIl) [5]
was used to assess functional ability. The Bl has
a highest possible total score of 100, and higher
scores indicate better ability. The Cronbach a
value was 0.793.

Prior to and following intervention, Self-perceived
burden scale (SPBS) [6] was used to evaluate
self-perceived burden in study and control
groups. The SPBS has a highest possible total
score of 50, and higher scores indicate a heavier
self-perceived burden. The Cronbach a value
was 0.804. Furthermore, Self-Rating Anxiety
Scale (SAS) [7] and the Self-Rating Depression
Scale (SDS) [7] was utilized to evaluate anxiety
and depression, respectively. The SAS and SDS
have a highest possible total score of 80, and
higher scores indicate more severe anxiety and
depression, respectively. The Cronbach a values
were 0.853 and 0.850, respectively.

Prior to and following intervention, the Acute
Physiology and Chronic Health Evaluation Il
(APACHE 11) [8] and the CURB-65 score [9] was
used to assess patients’ illness in study and
control groups. The APACHE Il has a highest
possible total score of 71, and higher scores
indicate more severe illness. The Cronbach a
value was 0.794. The CURB-65 score has a
highest possible total score of 5, and higher
scores indicate more severe lung infection. The
Cronbach a value was 0.776.

Statistical analysis

Data analysis was performed using SPSS 22.0
statistical software (IBM, Armonk, NY, USA). For
count data, number of cases was presented, and
chi-square test was used for analysis. Metric
data that followed a normal distribution, was
presented as the mean * standard deviation
(mean £ SD), and independent t-test was used
for intergroup differences, while paired t-test was
used for intragroup differences before and after
intervention. For metric data that did not follow a
normal distribution, the median (P25, P7) was
presented, and Mann-Whitney U test was used
for analysis. P < 0.05 was considered statistically
significant.

RESULTS
Clinical symptom relief time

Clinical symptoms such as fever, expectoration
and moist rales in study group were relieved for a
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shorter time after intervention (p < 0.05)
compared to control group (Table 1).

Post intervention NIHSS, FMA and Bl scores

After intervention, NIHSS scores of study and
control groups were significantly lower and FMA
and Bl scores were significantly higher, and
NIHSS scores of study group were significantly
lower and FMA and BI scores were significantly
higher (p < 0.05) (Table 2).

Post intervention SPBS, SAS and SDS scores

As shown in Table 3, after drug intervention, the
scores for SPBS, SAS and SDS in study group
and the control group were lower than those
before intervention, and the scores in SPBS,

SAS and SDS in study group were lower (p <
0.05).

Post intervention APACHE Il and CURB 65
scores

After intervention, APACHE Il and CURB 65
scores in study and control groups were
significantly lower than before intervention, but
APACHE Il and CURB 65 scores in the study
group were also significantly lower (p < 0.05).

DISCUSSION

Stroke is a neurological disorder that, if left
untreated, can lead to various complications.
Prompt and effective treatment of these
complications is  crucial to  preventing
deterioration of patient’s condition and potential
fatality.

Table 1: Comparison of clinical symptom relief time between study and control groups (M (P2sP7s), day; n=53)

Group Pyrexia Expectoration Lung moist rales
Study group 3(3,4) 7 (6,8) 7 (6,8)
Control group 4 (4,4) 8(7,9) 8(8,9)

T 6.318 5.154 5.689
P-value <0.001 <0.001 <0.001

Table 2: Comparison of NIHSS, FMA and Bl scores between the two groups (n=53)

Group NIHSS FMA Bl
Pre- Post Pre- Post Pre- Post

intervention intervention | intervention intervention intervention intervention
Study 13.11+ 64 4.67+0.68* 32.04+5.02 75.26+10.42* 50.51+7.31 87.15+10.89*
Control 12.39+ 51 6.39+0.91* 31.72+4.97 55.17+7.91* 51.63+7.45 70.27+8.78*
T 1.439 11.023 0.330 11.180 0.781 8.785
P-value 0.153 < 0.001 0.742 <0.001 0.437 <0.001
Note: *Before intervention, p < 0.05
Table 3: Comparison of SPBS, SAS and SDS scores between the two groups (n=53)
Group SPBS SAS SDS

Pre Post Pre Post Pre Post
intervention intervention intervention intervention intervention intervention

Study 39.01+5.88 12.09+2.51* 59.42+8.43 15.62+2.95* 61.33+8.67 17.62+3.20*
Control 38.5945.82 24.53+4.07* 58.93+8.37 32.58+5.07* 62.0148.75 32.9345.12*%
T 0.370 18.940 0.300 21.049 0.402 18.460
P-value 0.712 < 0.001 0.765 < 0.001 0.689 <0.001

Note: *Comparison with pre-intervention period, with p < 0.05 considered statistically significant

Table 4: Comparison of APACHE Il and CURB 65 scores between the two groups (n = 53)

APACHE Il (min) CURB {M(P2sP7s), scores}
Group Pre Post Pre Post
intervention intervention intervention intervention
Study 20.18+3.52 10.15+2.27* 3(2,3) 1(1,2)*
Control 19.83+3.48 15.37+2.92* 3(2,3) 2 (2, 2)*
T 0.515 10.275 1.657 6.940
P-value 0.608 <0.001 0.098 < 0.001

*P < 0.05 represents comparison with before intervention
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Among the complications commonly observed in
bedridden stroke patients, pulmonary infection is
the most prevalent, characterized by symptoms
such as fever, coughing, sputum production, and
dyspnea [10-12]. Pulmonary infection is a leading
cause of mortality in patients, often associated
with impaired consciousness, dysphagia, and
aspiration during meals. Empirical antibacterial
treatment is typically initiated while awaiting
results of microbiological examinations, which
help to determine appropriate antibiotics for
causative pathogen of the pulmonary infection
[13]. Cephalosporins are commonly prescribed
antibacterial agents in clinical practice, effective
against numerous gram-positive, gram-negative,
and anaerobic  bacteria  [14]. Despite
symptomatic relief achieved through drug
therapy, secondary infections may occur in the
absence of an identified infectious cause.
Therefore, effective nursing care during this
period is critical.

Conventional nursing care primarily focuses on
symptom management, potentially resulting in
inadequate care. Continuous nursing care,
characterized by its prolonged and
comprehensive nature, is widely employed in
long-term care of bedridden patients. In this
research, study group demonstrated significantly
shorter time to clinical symptom relief, compared
to control group. Also, study exhibited lower
NIHSS scores and higher FMA and Bl scores
than control group, consistent with findings
reported by Colla et al [15]. These results
suggest that continuous nursing care for stroke
patients with concurrent pulmonary infection
effectively reduces time required for symptom
relief, improves neurological deficits, and
enhances daily activities. This may be attributed
to comprehensive guidance provided by
continuous nursing care, including respiratory
function exercises and limb movement exercises.
Such interventions do not only help improve
pulmonary infection symptoms, but also mitigates
impact of infection on stroke, facilitating patient
recovery and prognosis.

Stroke patients often experience sudden loss of
work and daily life abilities, leading to anxiety,
depression, and increased burden on their
families [16,17]. Development of concurrent lung
infections further exacerbates negative emotions.
Therefore, in addition to medication, adjunctive
nursing interventions are crucial in managing
patient emotions. In this research, study group
demonstrated significant improvements in SPBS,
SAS, and SDS scores following intervention,
consistent with findings reported by Li et al [18].
These results indicate that application of
continuous nursing care to acute stroke patients

with  concurrent lung infections effectively
reduces anxiety and depression, alleviates
perceived burden, and enhances patient

confidence in disease recovery.

Psychological interventions within continuous
nursing care may improve patients’ disease
awareness, provide a sense of being valued by
healthcare professionals, and regularly address
their psychological status, thus enhancing
patients’ willingness to actively participate in
treatment. Furthermore, after intervention, study
group exhibited significant improvements in
APACHE Il and CURB-65 scores which are
important indicators for evaluating patients’
physiological health and pneumonia severity [19].

This suggests that continuous nursing care for
acute stroke patients with concurrent lung
infections  significantly  improves  patients’
physical status and controls progression of

infection. Comprehensive nursing approach
within ~ continuous  nursing care, which
encompasses psychological interventions,

dietary guidance, rehabilitation guidance, health
education, and discharge planning, not only
enhances patients’ psychological well-being and
treatment compliance, but also promotes relief
from infection and stroke-related conditions.

Limitations of this study

The limitations of this study include the small
sample size and lack of a control group receiving
only nursing care without antibiotics. Also, the
study did not consider potential confounding
factors such as comorbidities or previous
medication history. Furthermore, the study only
focused on short-term outcomes and did not
assess long-term effects of the intervention.
Further research with larger sample sizes and
longer follow-up periods is needed to validate
these findings.

CONCLUSION

Continuous nursing care, in conjunction with
cephalosporin antibiotics, effectively reduces
time required to alleviate clinical symptoms in
acute stroke patients with concurrent lung
infections. It also improves neurological
functional deficits, enhances daily life abilities,
and effectively relieves negative emotions.
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