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Objective: We performed a comparative analysis of respiratory function and hemodynamics among patients with Acquired
Immunodeficiency Syndrome (AIDS)-associated respiratory failure and those with non-AIDS-associated respiratory failure.
Methods: Data were collected from critically ill patients diagnosed with Acquired Immunodeficiency Syndrome who were admitted
to the Intensive Care Unit (ICU) of Beijing Ditan Hospital, affiliated with Capital Medical University, between January 1, 2019, and
December 31, 2019. We simultaneously gathered data from non-AIDS patients admitted to the ICU of Beijing Liangxiang Hospital
within the same timeframe. A comparative study was performed to analyze clinical data from these two patient groups, encompassing
parameters related to respiratory mechanics and hemodynamic indicators.

Results: A total of 12 patients diagnosed with Acquired Immunodeficiency Syndrome (AIDS) and experiencing respiratory failure,
along with 23 patients with respiratory failure independent of AIDS, were included in our study. Subsequently, a comparative analysis
of clinical information was conducted between the two patient cohorts. Our findings demonstrate non-statistically significant
differences between the two patient groups when assessing various indicators, encompassing peak airway pressure, plateau pressure,
mean pressure, compliance, oxygenation index, and arterial partial pressure of carbon dioxide (P>0.05). Additionally, the comparison
of multiple indicators encompassing mean arterial pressure, central venous pressure, cardiac output index, intrathoracic blood volume
index, global end-diastolic volume index, extravascular lung water content, and pulmonary vascular permeability index revealed no
statistically significant differences between the two patient groups (P>0.05). Ultimately, the Galileo respiratory system was utilized to
assess the pressure-volume (P-V) curve of the experimental cohort, revealing a consistent and seamless trajectory devoid of noticeable
points of inflection.

Conclusion: No statistically significant differences were found in the respiratory function and hemodynamic profiles between patients
diagnosed with AIDS presenting respiratory failure and those experiencing respiratory failure unrelated to AIDS. Additionally, the
pressure-volume curve of individuals diagnosed with AIDS presenting respiratory failure displayed a seamless and uninterrupted
trajectory devoid of discernible points of inflection. Hence, there might be constraints when utilizing P-V curve-based adjustments for
positive end-expiratory pressure (PEEP) during mechanical ventilation in individuals diagnosed with AIDS presenting respiratory
failure.

Keywords: acquired immunodeficiency syndrome, acute respiratory failure, respiratory function, hemodynamics, pressure-volume curve

Introduction

Acquired Immunodeficiency Syndrome, commonly known as human immunodeficiency virus (HIV) infection, is caused
by the presence of the HIV, which is often referred to as the AIDS virus.' Individuals diagnosed with AIDS commonly
require admission to the intensive care unit due to hypoxemic respiratory failure.>* Furthermore, individuals in question
commonly require specific therapeutic interventions as well as supportive measures such as mechanical ventilation and
oxygen therapy.” Prior to the extensive implementation of Highly Active Antiretroviral Therapy (HAART), respiratory
failure resulting from Pneumocystis Jirovecii Pneumonia (PJP) stood as the leading reason for admitting HIV-infected
individuals to the Intensive Care Unit.>’ The widespread implementation of Highly Active Antiretroviral Therapy
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(HAART) has resulted in a significant decrease in the prevalence of opportunistic infections linked to HIV/AIDS,
consequently altering the primary causes of HIV-related mortality from opportunistic infections to non-opportunistic
infections, including chronic diseases.>®’ Nevertheless, acute respiratory failure continues to prevail as the primary
diagnosis upon admission to the ICU, especially in countries with lower and middle incomes.>'%!" Between
October 2008 and October 2013, at Beijing Ditan Hospital, pulmonary infections constituted the prevailing etiology of
concurrent respiratory failure among individuals with HIV/AIDS, representing 89% of cases. Notably, Pneumocystis
pneumonia accounted for 84.5% of these cases, likely associated with compromised immune function due to HIV
infection and heightened vulnerability to opportunistic pathogens.? Out of the patients who survived hospitalization,
38.9% necessitated invasive mechanical ventilation, signifying the significant impact of respiratory failure on individuals
with HIV/AIDS and accompanying pulmonary infections, while underscoring the criticality of prompt intervention and
treatment.” Owing to the complex profile of individuals diagnosed with HIV/AIDS and concurrent respiratory failure,
characterized by frequent immunosuppression and increased vulnerability to infections, providing respiratory support has
persistently presented a formidable obstacle within the realm of clinical care. Within the domain of therapy involving
invasive mechanical ventilation, attending to the concerns surrounding the reduction of pulmonary injury and the
prevention of complications, such as secondary infections, assumes paramount significance, demanding meticulous
focus and effective resolution. Concurrently, effectively managing respiratory failure across various stages and classifica-
tions mandates the utilization of multifaceted therapeutic strategies and approaches. For example, implementing timely
interventions, tailored modifications, and periodic evaluations becomes imperative in optimizing treatment effectiveness
and mitigating mortality risks.’

The pathophysiological mechanisms and distinguishing features of respiratory failure resulting from pulmonary
infections in individuals diagnosed with HIV/AIDS exhibit substantial disparities compared to those induced by
infectious agents in non-HIV/AIDS patients. Consequently, our research endeavors are directed towards discerning
the distinct variations in respiratory failure stemming from pulmonary infections among individuals diagnosed
with HIV/AIDS compared to those unaffected by the condition. Presently, there exists a dearth of research
pertaining to the respiratory function and hemodynamic profiles in individuals diagnosed with HIV/AIDS who
experience respiratory failure and undergo therapeutic interventions involving invasive mechanical ventilation.
Hence, the primary objective of this study is to examine individuals diagnosed with AIDS who receive invasive
mechanical ventilation therapy to address respiratory failure. The study aims to conduct a comprehensive inves-
tigation into the respiratory function and hemodynamic features exhibited by these patients, ultimately aiming to
provide enhanced guidance for the formulation of clinical strategies pertaining to both respiratory and circulatory
support.

Materials and Methods

Study Design

The primary focus of this study centers around critically ill patients receiving treatment in the Intensive Care Units
(ICUs) at Beijing Ditan Hospital and Liangxiang Hospital located within the Fangshan District of Beijing. The study was
conducted during the time frame spanning from January Ist, 2019, to December 31st, 2019. This study was conducted in
accordance with the Declaration of Helsinki. Moreover, this study has received approval from the Ethics Committee.
This study has been granted ethical approval with the reference number Department of ethics, Beijing Ditan Hospital
(2018) No. (005) - 01. Due to the absence of any identifiable information within the collected clinical and laboratory
data, all patient records remain anonymous, effectively eliminating the requirement for informed consent from both
patients and their families.

Study Population

Sequential enrollment was conducted for all individuals aged 18 and above who were admitted to the intensive care unit
with respiratory failure, irrespective of their origination from the emergency department or transfer from general wards.
A positive outcome in HIV antibody testing (screening + confirmatory test) serves as the diagnostic criterion for HIV
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infection. HIV infections are categorized as either previously diagnosed or newly diagnosed, depending on the time of
diagnosis and the receipt of antiviral treatment. Newly diagnosed HIV infection refers to cases where diagnosis occurs
within 2 months prior to admission without any prior antiviral treatment. Patients diagnosed with AIDS are individuals
who have advanced to the AIDS stage following HIV infection. This condition is defined by a CD4+ T lymphocyte count
lower than 200 cells/uL or the manifestation of diverse opportunistic infections and tumors linked to AIDS. Respiratory
failure is clinically defined by an arterial partial pressure of oxygen (Pa02) < 60mmHg in the absence of supplemental
oxygen, along with a PaO2/FiO2 ratio (ratio of PaO2 to inspired oxygen fraction, Fi02) < 300mmHg under conditions of
supplemental oxygen administration. Furthermore, respiratory failure is marked by an arterial partial pressure of carbon
dioxide (PaCO2) < 50mmHg. Exclude patients who do not exhibit signs of pulmonary infection, individuals who have
not undergone invasive mechanical ventilation, and those with ICU stays shorter than 24 hours. Our study exclusively
enrolls patients who are facing respiratory failure resulting from pulmonary infection. Diagnostic criteria for pulmonary
infection include the following: (1) Presence of corresponding clinical manifestations, such as cough, sputum production,
fever, dyspnea, and shortness of breath. (2) Observation of abnormal lung imaging findings, including ground-glass
opacities, consolidation, patchy shadows, reticular opacities, and bronchial inflation, in computed tomography scans. (3)
Collection of airway secretion specimens, such as induced sputum, lower respiratory tract aspirate, or bronchoalveolar
lavage fluid, to identify pathogenic microorganisms. Bacterial and fungal cultures are performed on these collected
airway secretion specimens. The specimens undergo Giemsa staining or Gomori-Grocott staining, or the application of
immunofluorescence assay to ascertain the presence of Pneumocystis jirovecii. Cytomegalovirus DNA is detected
through the utilization of real-time quantitative polymerase chain reaction (PCR) assay. Furthermore, our laboratory
testing for atypical bacterial pathogens, including Chlamydia and Legionella, has been significantly enhanced. Data
pertaining to the patients’ initial admission period in the ICU are gathered for those with recurrent ICU admissions.

Data Collection

Patients receive mechanical ventilation through the utilization of the Galileo ventilator, while continuous hemodynamic
monitoring is implemented using the Pulse Index Contour Continuous Cardiac Output (PICCO) system. Neuromuscular
relaxation therapy is administered to patients under the condition of stable circulatory status to induce a sedated and
relaxed state without any spontaneous respiration. Expanding upon this groundwork, we obtain respiratory mechanical
parameters of patients, analyze respiratory mechanics by utilizing pressure-volume curves derived from the ventilator,
and concurrently carry out hemodynamic measurements.

Baseline information of patients has been gathered at the time of ICU admission, encompassing age, gender,
weight, height, and pertinent indicators associated with HIV infection, such as the date of HIV diagnosis, utilization of
antiviral treatment, the most recent recorded CD4+ T lymphocyte count within three months preceding ICU admission,
and the HIV viral load. Disease severity upon admission to the ICU is evaluated by employing the Acute Physiology
and Chronic Health Evaluation (APACHE) II score'? and the Sequential Organ Failure Assessment (SOFA) score.
These scoring systems measure acute physiological and chronic health conditions, along with the progression of organ
dysfunction."?

Collected respiratory mechanical parameters from patients encompass peak inspiratory pressure (Ppeak), plateau
pressure (Pplat), mean airway pressure (Pmean), compliance of respiratory system (Crs), oxygenation index (PaO2/
Fi02), carbon dioxide partial pressure (PaCO2) levels, and quasi-static observation of pressure-volume (P-V) curves.
Collected hemodynamic parameters from patients encompass heart rate (HR), central venous pressure (CVP), mean
arterial pressure (MAP), cardiac output index (CI), intrathoracic blood volume index (ITBVI), global end-diastolic
volume index (GEDVI), extravascular lung water index (EVLWI), and pulmonary vascular permeability index (PVPI).

Statistical Analysis

Patients were categorized into two groups based on the presence or absence of HIV infection: the HIV-positive group and
the HIV-negative group. Subsequently, clinical data and laboratory information were compared between the two groups.
Metric data from the subjects with a normal distribution were presented as mean + standard deviation. Independent
sample #-tests were utilized to compare non-paired data, whereas paired sample #-tests were applied for paired data

Infection and Drug Resistance 2023:16 hetps: 6943

Dove:


https://www.dovepress.com
https://www.dovepress.com

Qiu et al Dove

comparisons. Non-normally distributed data were represented using the median and interquartile range (IQR). For non-
paired data, Mann—Whitney U-tests were conducted, and for paired data, Wilcoxon signed-rank tests were employed.
Differences in all test data were deemed statistically significant when the significance level (P-value) was below 0.05.
Statistical analyses were performed utilizing IBM SPSS Statistics 24.0.

Results

Patient Characteristics

Throughout a one-year duration, our study involved a cohort of 20 adult patients who suffered from respiratory failure
related to HIV and were admitted to two separate hospitals. Out of the total, 8 patients (40.0%) were excluded from the
study due to meeting the exclusion criteria: 1 patient (12.5%) had respiratory failure unrelated to pulmonary infection, 5
patients (62.5%) did not undergo invasive mechanical ventilation treatment, and 2 patients (25.0%) had an ICU treatment
duration of less than 24 hours. Ultimately, 12 patients (60.0%) were included in the final analysis. Moreover, throughout
the study period, a total of 41 adult patients without HIV infection who suffered from respiratory failure were admitted.
Out of the total participants, 18 patients (43.9%) met the exclusion criteria and were subsequently excluded from the
study: 5 patients (27.8%) experienced respiratory failure not associated with pulmonary infection, 10 patients (55.5%)
did not receive invasive mechanical ventilation therapy, and 3 patients (16.7%) had an ICU treatment duration of less
than 24 hours. Ultimately, a total of 23 patients (56.1%) were successfully included in the study. All enrolled participants
shared the same ethnic background.

The clinical characteristics of patients in both the HIV-positive and non-HIV groups are presented in Table 1. The
mean age of patients in the HIV-positive group was 37.50+8.45 years, primarily comprising males who constituted 91.7%
of the cohort. The average age of non-HIV patients was 61.48+13.93 years, significantly higher than that of HIV-positive
patients, and the difference between the two groups was statistically significant (p<0.001). No statistically significant
differences were observed between the HIV-positive and non-HIV groups regarding patients’ weight, height, and BMI
(p>0.05). These findings suggest a lack of substantial variation. Subsequently, we conducted an analysis of the essential
clinical characteristics of the patient cohort. The findings revealed that individuals in the HIV-positive group demon-
strated notably reduced APACHE II scores, SOFA scores, and CD4+ cell counts when compared to their counterparts in
the non-HIV group (P<0.01).

Comparison of Respiratory Function Between the Two Patient Groups

The comparative analysis of respiratory function indicators between the two patient groups during mechanical ventilation
can be found in Table 2. The set of parameters includes Ppeak, Pplat, Pmean, Crs, PaO2/FiO2, and PaCO2, among other
relevant indicators. Regarding the airway pressure observed during mechanical ventilation, the Ppeak values were (25.34
+6.71) cmH20 for patients in the HIV-positive group and (26.15+6.48) cmH20 for non-HIV patients. Although the

Table 1 Comparison of the Basic Characteristics of the Two Patient Groups

HIV Group (n=12) | Non-HIV Group (n=23) 2t P

Gender

Male I 15 -1.77 0.11

Female | 9
Age (years) 37.50+8.45 61.48+13.93 —5.44 0.00
Weight (kg) 62.67+8.82 68.49£10.15 —1.68 0.10
Height (cm) 173.15+9.84 168.35+12.64 1.14 0.26
BMI (kg/m?) 21.17£3.39 24.05+4.57 -1.92 0.06
APACHE Il score 17.13+4.96 26.37+9.19 -3.23 0.00
SOFA score 3.50+1.37 9.25+3.86 —4.96 0.00
CD4+ cell count (cells/ul) 26.13+18.63 958.62+206.13 —15.51 0.00

Abbreviations: HIV, Human Immunodeficiency Virus; BMI, Body Mass Index; APACHE Il score, Acute Physiology and Chronic

Health Evaluation Il score; SOFA score, Sequential Organ Failure Assessment score.
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Table 2 Comparison of the Respiratory Function Indicators Between the Two

Groups
HIV Group | Non-HIV Group | /it P
(n=12) (n=23)
Ppeak (cmH,0) 25.3426.71 26.1526.48 -0.35 0.73
Pplat (cmH,0) 22.69+6.03 23.3625.62 -0.33 0.75
Pmean (cmH,O) 24.07+6.38 24.39+5.94 -0.15 0.88
Crs (mL/cmH,0) 25.57 £9.25 28.5316.86 -1.07 0.29
PaO,/FiO, (mmHg) | 185.58+48.09 | 173.78£40.26 0.77 0.45
PaCO, (mmHg) 44206.43 47.84+7.37 —1.45 0.16

Abbreviations: HIV, Human Immunodeficiency Virus; Ppeak, peak inspiratory pressure; Pplat,
plateau pressure; Pmean, mean airway pressure; Crs, compliance of respiratory system; PaO,/FiO,,
oxygenation index; PaCO,, carbon dioxide partial pressure.

Ppeak of non-HIV patients exceeded that of HIV-positive patients slightly, the observed disparity between the two groups
did not attain statistical significance (p>0.05). In a similar vein, the Pplat values were notably greater in the non-HIV
group as compared to the HIV group, with measurements of 23.36+5.62 cmH20 and 22.69+6.03 cmH2O, respectively.
However, the observed disparity between the two groups did not reach statistical significance according to the determined
p-value (p>0.05). Likewise, the research outcomes pertaining to Pmean exhibited comparability across both patient
groups. Subsequent to the examination of pulmonary compliance among the two patient cohorts, it was found that the
pulmonary resistance was higher in the non-HIV group compared to the HIV group, with measurements of 28.53
+6.86 mL/cmH20 and 25.57+£9.25 mL/cmH20 respectively. Nevertheless, the observed difference between the two
groups did not reach statistical significance (p>0.05). The research findings regarding PaO2/FiO2 and PaCO2 in both
patient groups exhibit resemblance to the previous indices, as there were no statistically significant differences observed
(P>0.05).

Comparison of Hemodynamic Characteristics Between the Two Groups of Patients

Table 3 displays the comparative analysis of hemodynamic indicators across the two patient groups. Among others, these
parameters include HR, MAP, CVP, CI, ITBVI, GEDVI, EVLWI, and PVPI. Regarding heart rate, the HIV group
demonstrated an HR of (93.52+13.06) cpm, whereas the non-HIV group exhibited an HR of (104.36+15.95) cpm. The
heart rate of the non-HIV group surpassed that of the HIV group significantly with statistical significance (p=0.05).
Furthermore, the non-HIV group demonstrated a greater mean arterial pressure (MAP) in comparison to the HIV group

Table 3 Comparison of the Hemodynamic Parameters Between the Two

Groups
HIV Group Non-HIV Group | /It P
(n=12) (n=23)
HR (cmH,0O) 93.52+13.06 104.36+15.95 -2.02 0.05
MAP (cmH,O) 88.62+8.71 92.53+7.75 -1.36 0.18
CVP (cmH,0) 11.37+2.29 11.49+1.36 -0.20 0.85
CI (L/ (min m?) 4.04+0.78 3.69+0.76 1.28 0.21
ITBVI (mL/m?) 1302+378 1176+302 1.07 0.29
GEDVI (mL/m?) 895+287 853269 0.43 0.67
EVLWI (mL/Kg) 17.14£2.78 16.93+2.35 0.24 0.82
PVPI (dyn s m¥cm®) | 3.54%1.71 3.37£1.49 0.30 0.76

Abbreviations: HIV, Human Immunodeficiency Virus; HR, Heart Rate; MAP, Mean Arterial Pressure;
CVP, Central Venous Pressure; Cl, Cardiac output Index; ITBVI, Intrathoracic Blood Volume Index;
GEDVI, Global End-diastolic Volume Index; EVLWI, Extravascular Lung Water Index; PVPI, Pulmonary
Vascular Permeability Index.
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(92.53£7.75 vs 88.62+8.71 mmHg); however, this disparity did not reach statistical significance (p>0.05). Afterwards,
the research findings pertaining to CVP exhibited similarity between the two patient cohorts. Subsequently, we employed
PICCO to assess the variables CI, ITBVI, GEDVI, EVLWI, and PVPI in both patient groups. Furthermore, the
comparative analysis of data obtained from both patient cohorts revealed that the HIV group demonstrated elevated
levels of CI, ITBVI, GEDVI, EVLWI, and PVPI in comparison to the non-HIV group. Nevertheless, these observed
disparities did not achieve statistical significance (p>0.05).

The P-V Curve of the HIV Group Patients Does Not Exhibit a Distinct Inflection Point
In this study, Galilean ventilators were utilized for measuring the patients’ P-V curves. The obtained P-V curves were
subsequently employed to evaluate the pulmonary function and mechanical ventilation efficacy of the subjects. The P-V curve
pertains to the quantification of the pressure-volume relationship within a defined temporal window, wherein the respiratory
system reaches a state of relative stability characterized by negligible airflow. This graphical representation serves as an
indicator of the pulmonary compliance exhibited by the patient’s alveoli alongside the resistance encountered within the
respiratory system. Through the analysis of the morphology and slope of the P-V curve, one can discern the presence of
restrictive or obstructive pulmonary diseases. This examination allows for the establishment of pertinent mechanical
ventilation parameters aimed at optimizing the patient’s ventilatory support. The current study reveals that the P-V curve of
individuals afflicted with HIV did not manifest a discernible inflection point, as indicated in Figure 1.

Discussion
This article primarily examines the clinical characteristics of individuals with HIV-associated respiratory failure in
comparison to those without HIV who similarly present with respiratory failure. This study offers crucial clinical insights
into the management of critically ill patients with HIV-associated respiratory failure through the identification of
respiratory function and hemodynamic characteristics within the two distinct patient groups. This study represents our
initial analysis, juxtaposing the clinical characteristics of patients experiencing HIV-associated respiratory failure who
were admitted to the intensive care unit with those encountering respiratory failure in the absence of HIV infection.
Despite the introduction of highly active antiretroviral therapy, patients suffering from HIV-associated respiratory
failure continue to face a myriad of challenges regarding their treatment and management.' According to the study
conducted by Sarkar et al, it is currently evident that 25-50% of individuals infected with the HIV are necessitated to be
admitted to the ICU as a consequence of acute respiratory failure (ARF). These patients commonly necessitate intensive

V  2019-10-06 1
ml 21:05: 05
3200+ /
2400+
1600 +
800+
Paw
0 cmH20
0O 10 2 3 40 50 60
Figure | The quasi-static P-V curve.
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interventions, including mechanical ventilation, with a mortality rate soaring to 50%-68%.> Furthermore, numerous
studies have indicated that in middle- and low-income countries, there is a tendency for the diagnosis and treatment of
individuals with HIV/AIDS to be delayed.'*!” Investigation findings indicate that around 80% of HIV-infected patients
who were admitted to the ICU in our nation had not received a prior diagnosis of HIV infection.'®*' Mechanical
ventilation is considered a crucial intervention in the comprehensive care of patients experiencing respiratory failure. Its
primary goals include minimizing the occurrence of ventilator-induced lung injury (VILI) while significantly improving
oxygenation.”? The mechanical ventilation strategy should be customized based on the specific condition of each patient,
encompassing the selection of suitable ventilation modes and parameters to effectively mitigate additional harm to the
pulmonary tissue. Moreover, the implementation of a lung-protective ventilation strategy plays a vital role in both
preventing and treating VILI. This comprehensive approach encompasses strategies such as utilizing low tidal volumes,
restricting plateau pressures, and ensuring sufficient positive end-expiratory pressure (PEEP) levels, alongside other
relevant measures. Therefore, gaining a profound understanding of patients’ respiratory mechanics characteristics and
appropriately guiding the mechanical ventilation strategy are of utmost importance.”” Throughout the course of
mechanical ventilation, crucial parameters including Ppeak, Pplat, Pmean, Crs, PaO2/FiO2 ratio, and PaCO2 serve as
indispensable markers to assess patients’ pulmonary function and the effectiveness of mechanical ventilation therapy.
Among these parameters, Ppeak signifies the highest pressure exerted by the ventilator throughout the course of
mechanical ventilation and is frequently utilized for evaluating the potential threat of ventilator-associated lung injury.
Pplat denotes the airway pressure that remains constant at the conclusion of expiration and plays a crucial role in
assessing alveolar pressure. Pmean signifies the average airway pressure observed during a specific time interval and
embodies the mean pressure imposed on the pulmonary tissue through mechanical ventilation. Crs, a critical indicator,
reflects the elasticity of the pulmonary tissue and its capacity to accommodate lung expansion. It encapsulates various
elements including alveolar compliance, chest wall compliance, and respiratory muscle compliance. The PaO2/Fi02
ratio, an indicator employed to evaluate oxygenation capacity, encompasses both pulmonary function and oxygen
delivery. PaCO2 functions as an essential indicator to evaluate the elimination of carbon dioxide and indicates the
presence of respiratory acidosis or alkalosis. These indicators hold significant importance in the realm of mechanical
ventilation therapy and pulmonary function assessment. Through diligent monitoring and analysis of these indicators, we
can acquire a more profound comprehension of the influence exerted by mechanical ventilation on the pulmonary system,
thus enabling the formulation of pertinent clinical treatment strategies. Concurrently, these indicators serve as pivotal
benchmarks for evaluating the efficacy and safety of mechanical ventilation therapy, thereby playing a critical role in
augmenting treatment success rates and mitigating the occurrence of adverse reactions. The present study involved
a comparative analysis of several indicators, encompassing Ppeak, Pplat, Pmean, Crs, PaO2/FiO2, and PaCO2, between
the experimental group and the control group. The findings suggest that there were no statistically significant differences
(P>0.05) observed in the comparison of these indicators between the two groups. Specifically, it can be concluded that no
substantial enhancement in lung compliance occurred when contrasting the AIDS group with the non-AIDS group.
Hemodynamic parameters serve as essential metrics utilized for assessing cardiovascular function and volumetric
status, playing a crucial role in the monitoring and treatment of critically ill patients in clinical practice. Among these
indicators, HR, MAP, CVP, CI, ITBVI, GEDVI, EVLWI, and PVPI bear substantial clinical significance. Heart rate (HR)
signifies the frequency of cardiac contractions within a specified duration, conventionally quantified in beats per minute
(BPM). Mean arterial pressure (MAP) denotes the average pressure encountered by arteries throughout a cardiac cycle,
encompassing both systole and diastole. It serves as a crucial gauge for assessing cardiac ejection capacity and reflecting
the condition of peripheral vascular resistance. Central venous pressure (CVP) pertains to the assessment of venous blood
pressure within the right atrium or proximal major veins, offering valuable insights into the correlation between blood
volume and cardiac preload. The cardiac index (CI) represents the cardiac output adjusted for body surface area,
facilitating a more accurate assessment of a patient’s cardiac function. Indexed total blood volume (ITBVI) represents
the indexed coronary artery blood flow during each cardiac cycle, indicative of the volume of blood ejected with every
heartbeat. The global end-diastolic volume index (GEDVI) represents the indexed effective circulating blood volume,
providing insights into the distribution state of blood volume and tissue perfusion. The extravascular lung water index
(EVLWI) represents the water content within the pulmonary interstitium, facilitating the evaluation of pulmonary edema
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severity. The pulmonary vascular permeability index (PVPI) represents an index that characterizes the distribution of
intravascular blood volume, thereby assisting in assessing a patient’s circulatory status and volume load conditions.
These indicators are commonly utilized in clinical practice for monitoring and evaluating the cardiovascular function and
volume status of critically ill patients. Through continuous monitoring and analysis of these indicators, a more
comprehensive comprehension of the patient’s condition and treatment effectiveness can be obtained, facilitating prompt
adjustments in therapeutic approaches to enhance patient survival rates. In this experiment, we utilized the PICCO
technique to quantitatively assess diverse parameters including HR, MAP, CVP, CI, ITBVI, GEDVI, EVLWI, PVPI,
among others. Additionally, we performed a comparative analysis between the two groups. The results indicated a lack of
statistically significant differences (P>0.05) when comparing these indicators between the two groups.

Our study did not yield any statistically significant differences. This observation could potentially be ascribed to the
constraints imposed by the limited sample size at our disposal. Furthermore, despite variations in the underlying primary
diseases among patients, all the individuals from whom we collected data presented a shared condition of respiratory
failure. Additionally, given the uniform diagnostic criteria for respiratory failure, it is plausible that there are no
discernible disparities in both respiratory mechanics and hemodynamic indicators across the two patient cohorts.

The pressure-volume (P-V) curves acquired from patients with HIV/AIDS complicated by respiratory failure, who
received treatment with the Galileo ventilator, underwent thorough examination, revealing the absence of any noticeable
inflection point within them. This outcome is consistent with the research findings by D’Angelo et al** D’Angelo et al
utilized the constant flow inflation rapid airway occlusion technique to evaluate the comprehensive respiratory system
mechanics in 12 mechanically ventilated AIDS patients with PJP. Moreover, they employed the esophageal balloon
technique to partition the data into separate lung and chest wall components. The study findings indicated the absence of
any inflection point on the static pressure-volume (P-V) curves within this patient population.”* This observation implies
that alveolar recruitment is minimal throughout the lung inflation process. This outcome can be attributed to the distinct
pathological and respiratory mechanical characteristics linked to HIV/AIDS complicated by acute respiratory failure. For
example, patients with Pneumocystis pneumonia mainly exhibit interstitial changes as the predominant pulmonary
lesions, featuring fibrosis within lung tissue and minimal or no edema. These pathological changes diverge from the
usual manifestations observed in Acute Respiratory Distress Syndrome (ARDS).?® This finding suggests that relying
solely on the P-V curve as a guide for PEEP setting in patients with AIDS and concurrent pulmonary infections has its
limitations. Hence, it is imperative for clinicians to develop individualized treatment strategies tailored to the unique
circumstances of each patient while considering additional influential factors. Moreover, reinforcing research efforts in
the pathophysiology of this illness is crucial for enhancing clinical guidance.

In interpreting the findings, it is vital to consider the inherent limitations associated with this study. Firstly, it is
important to acknowledge that this study is based on a relatively limited sample size, potentially leading to inherent
biases within the collected observational data. Additionally, this suggests that our research findings may not correspond
with the data derived from other research centers. Moreover, it is noteworthy that this study was conducted across two
healthcare facilities, potentially leading to variations in data quality control between the two patient cohorts. As a result,
there is a possibility of inherent biases in the determination criteria employed for the pertinent data. Finally, the diagnosis
of bacterial pneumonia hinges solely on bacterial culture identification for confirmation, with no inclusion of blood
cultures or urine antigen tests. Consequently, there exists a possibility that we have underestimated both the incidence of

bacterial pneumonia and its influence on mortality rates.

Conclusions

In conclusion, there were no notable discrepancies noted in terms of respiratory function and hemodynamic character-
istics between patients with HIV-related respiratory failure and those without. Furthermore, individuals experiencing
respiratory failure associated with HIV infection demonstrated an absence of notable deflection points on the quasi-static
P-V curve, implying limited or negligible alveolar recruitment throughout lung inflation. Consequently, sole reliance on

P-V curve guidance for the establishment of PEEP settings is constrained by substantial limitations.
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