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and resource utilization in patients with community-acquired pneumonia
(CAP) complicated with type 2 diabetes mellitus (T2DM). Method: In this
single-center retrospective before-and-after controlled study, patients with
CAP combined with T2DM were divided into the traditional consultation
management group (n = 229) and the hospital-wide blood glucose manage-
ment group (n = 218) based on the implementation time of the active man-
agement model. The baseline data, primary outcomes (blood glucose control
indicators), and secondary outcomes (hard clinical endpoints and resource
utilization indicators) of the two groups were compared. Spearman correla-
tion analysis was used to explore the associations among variables. Result:
There were no statistically significant differences in baseline variables (includ-
ing age, duration of diabetes, HbAlc, WBC, CRP, PCT, PaO,, PaCO, and PSI
score) between the two groups (all P > 0.05). The rate of reaching the target
blood glucose at discharge in the hospital-wide blood glucose management
group was significantly higher (73.4% vs 61.6%, P = 0.010), the time to reach
the target blood glucose was shorter (P = 0.017), the highest blood glucose was
lower (P < 0.001), and the difference in the lowest blood glucose was statisti-
cally significant (P = 0.046). There were no statistically significant differences
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in the hard clinical endpoints (severe pneumonia, respiratory failure, ICU
transfer, and death) and resource utilization indicators (total hospitalization
cost, length of hospital stay, length of ICU stay, duration of invasive mechan-
ical ventilation, and days of intensive care) between the two groups (all P >
0.05). Relevant analysis shows that the total hospitalization cost is positively
correlated with the length of hospital stay and the length of stay in the ICU,
the lowest blood glucose is positively correlated with the frequency of hypo-
glycemia, and there is an aggregated correlation among inflammatory mark-
ers. Conclusion: The hospital-wide active blood glucose management model
can significantly improve the short-term blood glucose control of patients
with CAP combined with T2DM without increasing the economic burden, but
it has not translated into significant benefits of hard clinical endpoints. Mul-
ticenter prospective randomized controlled trials with extended follow-up pe-
riods are still needed to fully verify its long-term value.
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Active Blood Glucose Management throughout the Hospital
Community-Acquired Pneumonia Type 2 Diabetes Blood Sugar
Control Clinical Outcome

1. Introduction

Community-acquired pneumonia (CAP) combined with type 2 diabetes mellitus
(T2DM) is a common comorbidity in clinical practice. The two interact with each
other and significantly increase the disease burden of patients. Epidemiological
evidence indicates that the risk of CAP in patients with type 2 diabetes mellitus
(T2DM) is significantly higher than that in non-diabetic populations [1]. Moreo-
ver, CAP patients with diabetes have more severe conditions, are more prone to
septic shock and respiratory failure, and have a significantly increased in-hospital
mortality rate [2]. This poor prognosis is closely related to the severe insulin re-
sistance, hyperglycemia and sharp fluctuations in blood glucose that occur in di-
abetic patients under infection stress [3]. Therefore, optimizing the blood glucose
management of hospitalized CAP patients with T2DM has significant practical
significance for improving clinical outcomes.

In terms of blood glucose management for inpatients, the traditional model
mainly relies on passive consultation; that is, only when blood glucose is signifi-
cantly abnormal will the admitting department invite the endocrinology depart-
ment for consultation. This model lacks active monitoring and systematic adjust-
ment, often leading to unsatisfactory blood sugar control. In recent years, the hos-
pital-wide active blood glucose management model led by the endocrinology de-
partment and involving multidisciplinary teams has gradually attracted attention.
This model has shown potential in improving blood glucose control and reducing

complications in perioperative and critically ill patients through active, continuous
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and individualized blood glucose monitoring and intervention [4]. However, for
the specific scenario of CAP, an infectious disease, evidence of its effectiveness
remains scarce.

Infection and inflammatory stress in community-acquired pneumonia (CAP)
can exacerbate insulin resistance and blood glucose disorders, and hyperglycemia
further aggravates the pathological process of pneumonia by promoting oxidative
stress and inflammatory responses [5]. Theoretically, achieving stricter blood
sugar control through an active management model may help reduce systemic
inflammatory responses, improve respiratory function and shorten the course of
the disease. Although previous studies have explored the risk factors and prog-
nostic prediction models for patients with CAP combined with T2DM [6] [7],
interventional research on how to improve prognosis by adjusting blood glucose
management strategies is still very limited.

This study adopted a single-center, retrospective before-and-after controlled
design. Taking the implementation time point of the hospital-wide active blood
glucose management model as the boundary, inpatients with CAP complicated
with T2DM were divided into the traditional consultation management group and
the hospital-wide blood glucose management group. Retrospective designs can
efficiently utilize real-world clinical data, while before-and-after controlled de-
signs help reduce selection bias. Through strict inclusion and exclusion criteria
and comparison of baseline data, this study aims to evaluate the differences be-
tween the two management models in terms of blood glucose control, clinical out-
comes, and utilization of medical resources.

This study aims to explore whether the hospital-wide active blood glucose man-
agement model can increase the rate of reaching the blood glucose target at dis-
charge for CAP patients with T2DM, shorten the time to reach the blood glucose
target, and evaluate its impact on hard clinical endpoints such as severe pneumo-
nia, respiratory failure, ICU transfer and death, while analyzing its economic fea-
sibility. The research results will provide evidence-based basis for optimizing the
inpatient blood glucose management strategy of this complex comorbid patient
population and lay the foundation for future prospective, multi-center random-

ized controlled trials.

2. Materials and Methods
2.1. Study Design

This study is a single-center, retrospective before-and-after controlled study. Pa-
tients with community-acquired pneumonia (CAP) complicated with type 2 dia-
betes mellitus admitted to a certain hospital were continuously included through
the electronic medical record system. Taking the implementation time point of
the active blood glucose management model throughout the hospital as the
boundary, the included patients were divided into two groups: the traditional con-
sultation management group (control group), which adopted the traditional en-

docrinology department consultation model; The hospital-wide blood glucose
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management group (intervention group) adopted the hospital-wide active blood
glucose management model. This study was approved by the hospital Ethics Com-
mittee (Ethics Approval Number: KY202584).

2.2. Study Subjects

2.2.1. Inclusion Criteria

Age > 18 years;
Meeting the diagnostic criteria for community-acquired pneumonia;
Meeting the WHO (or ADA) diagnostic criteria for type 2 diabetes mellitus;

Complete medical records with extractable clinical data.

2.2.2. Exclusion Criteria
Type 1 diabetes mellitus or specific types of diabetes;

Acute metabolic disturbances such as diabetic ketoacidosis or hyperosmolar
hyperglycemic state;

Pregnant or lactating women;

Patients with severe immunodeficiency, end-stage malignant tumors, or ex-
tremely short expected survival;

Patients discharged from the hospital on their own in violation of medical ad-
vice or were transferred to other hospitals during hospitalization, resulting in the
inability to obtain outcome data.

A total of 480 patients were ultimately included in the study, among which 240
were in the traditional consultation management group and 240 were in the hos-
pital-wide blood glucose management group. Due to the absence of outcome var-
iables in specific analyses, the actual number of analyzed cases was marked in each
corresponding graph (for example, in the analysis of achieving blood glucose at
discharge: 229 cases in the traditional group and 218 cases in the intervention
group; in the analysis of the time to achieve blood glucose: 141 cases in the tradi-

tional group and 160 cases in the intervention group).

2.3. Interventions

2.3.1. Traditional Consultation Management Group

After admission, the department treated the pneumonia and blood sugar issues
according to the conventional plan. When blood sugar levels are significantly ab-
normal, the attending physician submits a consultation application to the endo-
crinology department. The endocrinology physician conducts a bedside consulta-
tion and provides suggestions for blood sugar adjustment, but does not participate

in daily blood sugar monitoring or follow-up management.

2.3.2. Hospital-Wide Glycemic Management Group

The endocrinology department actively monitors the blood glucose levels
throughout the hospital through the hospital-wide blood glucose management
system. This system sets the threshold for reaching the blood glucose target (fast-
ing blood glucose > 7.0 mmol/L or 2-hour postprandial blood glucose > 10.0
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mmol/L is considered non-compliant). Upon receiving the consultation applica-
tion or notice, the consulting physician shall complete the first consultation within
6 hours and formulate an individualized hypoglycemic plan (including medica-
tion, diet and exercise). For those using glucocorticoids, individualized monitor-
ing plans should be formulated and the monitoring frequency should be increased
(once every 2 to 4 hours). Check the blood sugar status through the system every
day and adjust the plan in a timely manner (within 8 hours). For those with poor
dietary control, the clinical nutrition department should be requested to intervene

within 24 hours.

2.4. Data Collection and Outcome Measures

2.4.1. Data Collection

General demographic information, past medical history, vital signs upon admis-
sion, laboratory tests, clinical treatment process and hospitalization outcomes
were all extracted from the hospital’s electronic medical record system. All data
were independently verified by two researchers, and in case of any discrepancy, a

third party made the determination.

2.4.2. Baseline Data

Nine continuous variables were included: age, duration of diabetes, glycated he-
moglobin (HbA1c), white blood cell count (WBC), C-reactive protein (CRP), pro-
calcitonin (PCT), arterial partial pressure of oxygen (Pa0O,), arterial partial pres-

sure of carbon dioxide (PaCO,), and pneumonia severity index (PSI) score.

2.4.3. Primary Outcome Measures

Blood glucose control: Fasting blood glucose should be controlled between 3.9
and 7.0 mmol/L, and blood glucose 2 hours after meals should be below 10.0
mmol/L.

The rate of achieving the target blood glucose control at discharge: the number
of days required for blood glucose to remain stable within the target range (or the
time from the start of hospitalization until blood glucose remains within the target
range).

The time to reach the target blood glucose level: the number of days from ad-
mission to when blood glucose first reaches the target range.

The highest and lowest blood glucose levels during hospitalization: The maxi-

mum and minimum blood glucose levels monitored during hospitalization.

2.4.4. Secondary Outcome Measures
Binary clinical outcomes: incidence of severe pneumonia, incidence of respiratory
failure, ICU transfer rate, mortality during hospitalization;

Total hospitalization costs;

Actual length of hospital stay;

Total ICU duration;

Duration of invasive mechanical ventilation;

Days of special-level nursing care.
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2.4.5. Correlation Analysis Variables

Seventeen major continuous variables were included: Blood glucose indicators
(maximum blood glucose, minimum blood glucose), inflammatory indicators
(WBC, CRP, PCT), respiratory function indicators (SpO., PaO,, PaCO,), meta-
bolic indicators (HbAlc), clinical assessment indicators (age, PSI score, duration
of diabetes) and prognostic indicators (frequency of hypoglycemia, time to reach
the blood glucose target, length of stay in ICU, Actual length of hospital stay, total
hospitalization expenses).

2.5. Statistical Methods

All statistical analyses were performed using R software (version 4.x) or SPSS 26.0,
and the ggplot2 package was used for plotting. A difference was considered statis-
tically significant when a bilateral P value < 0.05. Continuous variables are first
tested for normality using the Shapiro-Wilk test. Normal distribution variables
were described as mean * standard deviation (x * s), and the two independent
samples t-test was used for comparison between groups. Non-normal distribution
variables were described as median (interquartile range) [M (P2, P75)], and the
Wilcoxon rank sum test was used for comparison between groups. A box plot was
drawn to show the distribution characteristics of the two groups. Red represents
the traditional consultation management group, blue represents the hospital-wide
blood glucose management group, and the rhombus marks indicate the mean val-
ues. The rate of achieving the standard blood glucose at discharge was a binary
variable, expressed as frequency (percentage), and the Pearson chi-square test was
used for comparison between groups. The time to reach the target blood glucose
level showed a non-normal distribution and was described as M (P,s, Pys). The
Wilcoxon rank sum test was used for comparison between groups, and the box
plot was presented. During hospitalization, the highest and lowest blood glucose
levels were compared within the group using the paired Wilcoxon signed-rank
test to assess whether the blood glucose fluctuations during hospitalization were
significant. The Wilcoxon rank sum test was used for comparison between groups
(the t-test was used if the normal distribution was followed). Draw a multi-faceted
paired scatter plot for display. The binary clinical outcomes (severe pneumonia,
respiratory failure, ICU transfer, and death) were described by incidence rate (%)
and 95% confidence interval (CI). Chi-square test or Fisher’s exact test was used
for comparison between groups (when the expected frequency was less than 5).
Draw a bar chart with confidence intervals to show the incidence rate.

The total hospitalization cost, actual length of hospital stay, total length of stay
in the ICU, duration of invasive mechanical ventilation and days of top-level care
all showed a skewed distribution, described as M (Ps, P;s). The Wilcoxon rank
sum test was used for comparison between groups, and the box plot or scatter plot
was presented. Simple linear regression was used to evaluate the association be-
tween the actual length of hospital stay and the total ICU duration, and scatter

plots and fitting lines were plotted. Spearman rank correlation analysis was used
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to analyze the correlations among 17 major continuous variables, and a heat map
of the correlation coefficients was drawn. The significance levels marked in the
heat map are: *P < 0.05, **P < 0.01, ***P < 0.001. For cases with missing key out-
come variables, the missing values were directly excluded from the analysis with-
out supplementation and statistics. The actual sample sizes of each analysis are

marked in the figure. No additional sensitivity analysis was conducted.

2.6. Ethics and Quality Control

This study was a retrospective one and did not involve any interventional opera-
tions. Informed consent is exempted upon approval by the hospital ethics com-
mittee. All data extraction and analysis processes follow the principle of anony-
mization to protect patient privacy. Data entry adopts a two-person input and
two-person verification method to ensure accuracy. To control confounding bias,
a systematic comparison of the baseline data of the two groups was conducted to

verify the comparability of the study samples before and after the intervention.

3. Results
3.1. Baseline Data Comparison

Table 1 compared the distribution of nine consecutive baseline variables between
the two groups through box plots, including age, duration of diabetes, HbAlc,
WBC, CRP, PCT, PaO,, PaCO, and PSI score. In the box plot, red represents the
traditional consultation management group, blue represents the hospital-wide
blood glucose management group, and the rhombus marks indicate the mean
values. The median and mean positions of each variable between the two groups
were relatively close, and there was no obvious pattern in the distribution of outli-
ers. The Wilcoxon rank sum test (t-test for small samples) was used for intergroup
comparison. The results showed that there were no statistically significant differ-

ences in the 9 baseline variables between the two groups (all P > 0.05), indicating

Table 1. Between-group comparison results for the nine baseline continuous variables.

Baseline

No. Baseline variable (unit) P-value Between-group difference
balance
1 Age (years) 0.217 Not statistically significant Balanced

2 Diabetes duration (years)  0.624 Not statistically significant Balanced

3 HbAlc (%) 0.318 Not statistically significant Balanced
4 WBC (10°/L) 0.182 Not statistically significant Balanced
5 CRP (mg/L) 0.421 Not statistically significant Balanced
6 PCT (ng/ml) 0.233  Not statistically significant ~ Balanced
7 PaO, (mmHg) 0.646 Not statistically significant Balanced
8 PaCO; (mmHg) 0.692 Not statistically significant Balanced
9 PSI score 0.230 Not statistically significant Balanced
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that the baseline characteristics of the two groups were balanced and comparable.

3.2. Primary Outcomes

3.2.1. Discharge Blood Glucose Target Achievement Rate

Figure 1 shows the bar charts of the discharge blood glucose compliance rates of
the two groups. The compliance rate of the traditional consultation management
group was 61.6% (141/229), while that of the hospital-wide blood glucose man-
agement group was 73.4% (160/218), and the intervention group was approxi-
mately 11.8 percentage points higher. The chi-square test showed that the differ-
ence between the two groups was statistically significant (P = 0.010), indicating
that the hospital-wide blood glucose management model could significantly in-

crease the rate of reaching the discharge blood glucose target for inpatients.

p=0.010
73.4%
(160/218)
61.6%
(141/229)

Group

. - traditional consultation manac t group
hospital-wide glycemic management group

traditional consultation hospital-wide glycemic
management group management group
(n=229) p (n=218)

Figure 1. Comparison of discharge blood glucose target achievement rates between the two groups.

3.2.2. Time to Blood Glucose Target Achievement

Figure 2 shows the box plots of the time it takes for the two groups to reach the
blood glucose target (n = 141 for the traditional group; n = 160 for the intervention
group). Both groups showed a right-skewed distribution, with a relatively low me-
dian. However, outliers were present in both groups (the maximum value in the
traditional group was approximately 75 days, and that in the intervention group
was approximately 50 days). The Wilcoxon rank sum test showed that there was
a statistically significant difference in the time to reach the blood glucose target
between the two groups (P = 0.007), suggesting that the hospital-wide blood glu-
cose management model can shorten the time for inpatients to reach the blood

glucose target.
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Figure 2. Comparison of time to blood glucose target achievement distributions between the two
groups.

3.2.3. Highest and Lowest Blood Glucose during Hospitalization

Figure 3 uses a faceted paired scatter plot to show the distribution and pairing
relationship of the highest and lowest blood glucose levels within each group. The
highest blood glucose in both groups was significantly higher than the lowest
blood glucose (paired with Wilcoxon signed-rank test, both P < 0.001), indicating

significant fluctuations in blood glucose during hospitalization. The comparison

Between-group: Max BG p < 0.001 | Min BG p = 0.046 (Wilcoxon rank-sum test)

traditional consultation management group hospital-wide glycemic management group

40
Paired Paired
p<0.001 p<0.001

—
é 30
]
£
£
=
°
§ ! Group
2 5 | @ traditional consultation management group
§ | Kj hospital-wide glycemic management group
S il
k-] | f
o
2
@ Wt \
10 |
0
Maximum Minimum Maximum Minimum
Blood Glucose Blood Glucose Blood Glucose Blood Glucose

Blood Glucose Type

Figure 3. Paired scatter plots of highest and lowest blood glucose during hospitalization in the two
groups.
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between groups showed that the highest blood glucose in the hospital-wide blood
glucose management group was significantly lower than that in the traditional
consultation management group (P < 0.001), and the difference in the lowest
blood glucose was also statistically significant (P = 0.046), suggesting that the peak
blood glucose in the intervention group was lower and the overall blood glucose

control was more stable.

3.3. Secondary Outcomes

3.3.1. Binary Clinical Outcomes

Figure 4 shows the incidence rates of severe pneumonia, respiratory failure, ICU
transfer and death, as well as their 95% confidence intervals. By comparing the
two groups, the incidence of severe pneumonia (8.3% vs. 5.8%), the rate of ICU
transfer (19.2% vs. 13.3%), and the mortality rate (4.6% vs. 1.7%) in the hospital-
wide blood glucose management group were slightly higher than those in the tra-
ditional consultation management group, while the incidence of respiratory fail-
ure was slightly lower (22.9% vs. 25.0%). Fisher’s exact test showed that there were
no statistically significant differences between the two groups in the four-item bi-
nary classification outcomes (severe pneumonia P = 0.374; respiratory failure P =
0.669; ICU transfer P = 0.107;) Death P = 0.113), suggesting that the two manage-
ment models have not shown significant differences in hard clinical endpoints

such as severe pneumonia, respiratory failure, ICU transfer and death.

p=0.669
25.0%
22.9%
p=0.107
19.2%
Group
. traditional consultation management group
13.3% hospital-wide glycemic management group
p=0.113
4.6%
17% :l:
Respi'ratory ICu Morfality
Failure Transfer

Clinical Outcome

Figure 4. Comparison of incidence rates of binary clinical outcomes between the two groups.

3.3.2. Total Hospitalization Costs
Figure 5 shows the box plots of the total hospitalization expenses of the two
groups of patients (n = 240 for each group). The distribution of costs in both
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groups was significantly skewed to the right. The highest cost of the traditional
group was close to 900,000 yuan, while the outliers of the intervention group were
concentrated below 650,000 yuan. The Wilcoxon rank sum test indicated that
there was no statistically significant difference in the total hospitalization cost be-
tween the two groups (P = 0.402), suggesting that the intervention measures did

not significantly increase the economic burden of hospitalization.

900,000

600,000

Total Hospitalization Cost (CNY)

300,000

N 3 éi = E

traditional

p =0.402 (ns)

Group

; traditional consultation management group

E hospital-wide glycemic management group

2 B e

group de gly
(n =240) (n = 240)

Group

group

Figure 5. Box plots of total hospitalization cost distributions in the two groups.

3.3.3. Actual Length of Hospital Stay and ICU Duration

Figure 6 presents the correlation trend between the actual length of hospital stay
(d) and the total length of stay in the ICU (h) of the two groups of patients using
a scatter plot. The data points are concentrated in areas with shorter hospital stays
and shorter ICU durations, and there are a few extreme values. The linear regres-
sion fitting line shows that there is a significant positive correlation between the
length of hospital stay and the duration in the ICU, and the trends of the two
groups are consistent. Intergroup comparisons showed that there were no statis-
tically significant differences between the two groups in terms of hospital stay (P
= 0.858) and total ICU duration (P = 0.266) (Figure 6).

3.3.4. Duration of Invasive Mechanical Ventilation and Days of Special-
Level Nursing Care

Figure 7 uses a box plot to show the distribution of the duration of invasive
mechanical ventilation (Figure 7(A)) and the number of days of top-level care
(Figure 7(B)) between the two groups. Both groups showed a right-skewed distri-
bution. The majority of patients had low values, while a few patients had high-value
outliers. The Wilcoxon rank sum test indicated that there were no statistically
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Figure 6. Scatter plots of actual length of hospital stay and total ICU duration in the two groups.
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Figure 7. Box plots of between-group comparisons of duration of invasive mechanical ventilation and days of special-level

nursing care.
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significant differences in the duration of invasive mechanical ventilation (P =
0.469) and the number of days of premium care (P = 0.945) between the two
groups, suggesting that the two management models were comparable in terms of

the above resource utilization indicators (Figure 7).

3.4. Correlation Analysis

Figure 8 shows the heat map of Spearman correlation coefficients for 17 major
continuous variables It covers blood glucose indicators (maximum blood glucose,
minimum blood glucose), inflammatory indicators (WBC, CRP, PCT), respira-
tory function indicators (SpO,, PaO,, PaCQO,), metabolic indicators (HbAlc),
clinical assessment indicators (age, PSI score, duration of diabetes) and prognostic
indicators (frequency of hypoglycemia, time to reach the blood glucose target,
duration in ICU) Time, actual length of hospital stay, total hospitalization ex-
penses. The results show that there is a significant positive correlation between

the total hospitalization cost, the actual length of hospital stay and the duration

Spearman Correlation Heatmap of Key Continuous Variables
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Figure 8. Spearman correlation coefficient heatmap of major continuous variables.
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of stay in the ICU. The lowest blood glucose was significantly positively correlated
with the frequency of hypoglycemia. SpO, shows significant clustering associa-
tions with PaO, and PaCO,. There is a positive correlation trend among inflam-
matory indicators. The significance levels are marked in the figure (*P < 0.05, **P
< 0.01, ***P < 0.001) (Figure 8).

4. Discussion

Community-acquired pneumonia (CAP) combined with type 2 diabetes mellitus
(T2DM) is a common clinical situation. The two diseases promote each other,
leading to prolonged hospital stays, increased ICU demand and elevated mortality
[2]. T2DM increases the risk of CAP by approximately 64% [1], and once pneu-
monia occurs, diabetic patients tend to have more complex infections and
stronger inflammatory responses [8] [9]. Infection stress can also disrupt the sta-
bility of blood glucose control, and the resulting blood glucose fluctuations further
deteriorate clinical outcomes [3].

This single-center retrospective study took the hospital-wide implementation
of an active blood glucose management program as the natural dividing point and
compared it with the conventional consultation model in CAP patients with
T2DM. Under the leadership of the endocrinology department, the active man-
agement model significantly increased the rate of reaching the discharge blood
glucose target (73.4% vs. 61.6%), reached the target value more quickly, and re-
duced the peak blood glucose during hospitalization—without increasing the total
cost. These findings are consistent with previous observations in COVID-19 pa-
tients with hyperglycemia [4]. The biological mechanism is reasonable: acute in-
flammation aggravates insulin resistance, while hyperglycemia intensifies oxida-
tive stress and pulmonary inflammation, forming a self-reinforcing vicious cycle
[5] [10]. Previous studies on the active management model have mainly focused
on surgical and critically ill patients [4]. Therefore, the results of this study provide
direct evidence for its value in CAP patients with diabetes for the first time. Given
that early data have associated glucose variability with prolonged hospital stays in
CAP patients [3], this improvement is of clinical significance.

Its practical significance is relatively clear. Among this vulnerable group, the
traditional passive consultation model often fails to achieve continuous blood glu-
cose control [11]. The proactive intervention model seems to be able to bridge this
gap without consuming additional resources, which is particularly important in
cost-constrained environments. Correlation analysis also revealed that the length
of hospital stay, ICU days and hospitalization expenses changed in the same di-
rection, while the lowest recorded blood glucose value was closely related to hy-
poglycemic events—this reminds us that stricter blood glucose control should not
come at the cost of hypoglycemia [6]. No significant differences were observed in
severe pneumonia, respiratory failure, ICU transfer or death, which may reflect
the limited sample size and the dominant impact of CAP severity on these end-

point indicators [1] [2].
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The values of ICU transfer rate and mortality rate in the intervention group
were relatively high. Although they did not reach statistical significance, they still
need to be treated with caution. The aggregation of inflammatory markers and
their correlation with peak blood glucose support the view of hyperglycemic-in-
flammation interaction [10]; Theoretically, better blood sugar control should be
able to weaken this interaction. However, the observed trend may reflect residual
confounding or the J-curve effect, that is, aggressive blood glucose targets increase
the risk of hypoglycemia, thereby partially offsetting the gains [5]. These uncer-
tainties, coupled with the single-center retrospective design and the absence of
outcome data, indicate the need for larger-scale prospective studies that incorpo-
rate propensity score matching, extended follow-up time, and endpoint indicators

such as readmission, long-term mortality, and quality of life [11].

5. Limitations

This study has several limitations that need to be taken into account when inter-
preting the results. Firstly, although the retrospective before-and-after controlled
design ensured comparability between groups through baseline data comparison,
it still could not completely rule out the influence of selection bias and residual
confounding factors. For instance, variables not included in the analysis, such as
previous hypoglycemic regimens, combined medication, and dietary compliance,
may all potentially interfere with the outcome of blood glucose control. Secondly,
this study is a single-center design, with samples sourced from a specific diagnosis
and treatment process in a single medical institution, which limits the generaliza-
bility of the results. The composition of cases and management plans may vary
among different regions or hospitals of different grades. Thirdly, there are data
omissions for key outcome variables (such as discharge blood glucose). The anal-
ysis adopted an exclusion strategy instead of multiple imputation, which may re-
duce the sample size and statistical power. Furthermore, the follow-up was only
limited to the hospitalization period, without assessing the long-term blood glu-
cose control after discharge, readmission rate and long-term mortality rate, mak-
ing it difficult to comprehensively evaluate the sustained benefits of the interven-
tion measures. Finally, no sensitivity analysis or subgroup analysis was conducted
in this study to test the robustness of the results under different missing data pro-
cessing methods and patient stratification. The reliability of the conclusion re-

mains to be further verified.

6. Conclusion

Despite the above limitations, this study still provides valuable evidence-based
support for blood glucose management in hospitalized CAP patients with T2DM.
The research results show that, compared with the traditional consultation model,
the hospital-wide active blood glucose management model can significantly in-
crease the rate of reaching the discharge blood glucose target and shorten the time

to reach the target blood glucose, without increasing hospitalization costs or
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resource utilization. This suggests that this model is both effective and economi-
cally feasible in improving short-term blood glucose control. However, there were
no significant differences between the two groups in hard clinical endpoints such
as severe pneumonia, respiratory failure, ICU transfer and death. This might be
related to the limited sample size, the relatively short intervention window and
the dominant role of the severity of CAP itself in prognosis. Correlation analysis
revealed the intrinsic connection among blood glucose fluctuations, inflammatory
responses and resource consumption, providing clues for identifying high-risk
patients in clinical practice. In the future, multi-center, prospective randomized
controlled trials should be conducted to extend the follow-up period and incor-
porate long-term prognostic indicators. At the same time, the appropriate range
of blood glucose targets should be further explored to more comprehensively eval-
uate the clinical value of the hospital-wide active blood glucose management
model and promote the optimization and promotion of inpatient blood glucose

management strategies.
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