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Abstract: Mechanical ventilation is an example of technological
innovations that have improved the quality of care for patients
admitted to the Intensive Care Unit (ICU). This paper examines how
different ventilator modalities affect the duration of mechanical
ventilation, duration of stay in the ICU, and mortality rates of
patients. The purpose was to determine whether administering
sound, advanced ventilation support systems of ASV or HFNC
would yield better clinical results than the conventional methods. A
prospective cohort study was carried out on 200 patients to collect
data, the study showed that there was a statistically significant
gmprsperspjo? for the number of MV days mean £ SD: 4.5 £ 2.1 vs
6.8+3.4p<0.0landless ICUdays8.3+1.9vs10.5+2.6p<0.01
in the ASV and HFNC groups compared to routine practice. This
study shows advanced ventilation methods can shorten the time to
recovery of patients staying in ICU. An emphasis is placed on further
investigating throughout the horizontally aimed strategies for
mechanical ventilation to bring even more benefits to critically ill
patients.
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Introduction: The history of Mechanical Ventilation (MV) can be traced through the sophisticated
factors that have reconfigured the therapeutic procedures in the Intensive Unit (ICU). MV should
prevent morbidity and mortality due to respiratory tract failure by restoring respiratory function to
normal. Recent studies support reexamining these currently available techniques and developing
recent more relevant methods as the former general approaches to overcome patients’ conditions,
specifically in hyperacute patients, may not hold any trust for the practitioner (Smith et al. 2021;
Johnson et al. 2022). ASV and HFNC stand out as the modern replacements for MV. ASV makes
use of a mode of ventilation where the volume, pressure, or both are adjusted to reflect the
respiratory pattern of the patient enabling efficient replacement of both the oxygen and the carbon
dioxide without adding too much mechanical support (Williams et al., 2023). HFNC, on the other
hand, has been trending for delivering high-flow oxygen through a nasal interface which reduces
adverse effects like invasive ventilation (Lee et al., 2023). These developments have translated to
better patient recovery characterized by fewer days on mechanical devices and fewer ICU
admission days (Brown et al, 2021). It has been shown in various studies that ASV and HFNC
therapy give good results in clinical practice. In response, a systematic review conducted by Davis
et al. (2023) reports a marked reduction in the overall mortality of patients treated with ASV
therapy, whereas an investigation by Martin et al. (2022) depicts the effectiveness, of HFNC, in
the prevention of intubation in patients with acute respiratory distress syndrome (ARDS).
However, Johnson et al. (2021) point out that there are variations in the clinical practice of JET
among hospitals, whereby several users still do not adopt newer modes out of ignorance of its
advantages. Even though some such literature does exist, little work has been done on the question
of the relative effectiveness of ASV and HFNC compared to traditional mechanical ventilation
strategies. In doing so, this research will fill this void and seek to investigate how such modern
procedures may change other clinical outcomes such as period of ventilation, length of ICU stay,
and mortality among critically ill patients. The study examines ICU patients receiving mechanical
ventilation for respiratory failure, based on the hypothesis that ASV and HFNC solutions will
achieve better results than generic mechanical solutions in metrics such as length of stay, duration
of mechanical ventilation, and mortality rate.

Aside from the clinical outcome, other aspects such as patient comfort and experience during
mechanical ventilation should also be taken into consideration. The psychosocial factors of

ventilation are also essential as in the absence of such factors, patients may become uncomfortable
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and agitated thereby causing delirium, which will hinder the recovery of the patient (Garcia et al.,
2021). There is a possibility of enhancing the satisfaction of the health care givers and patients in
the course of MV by incorporating patient-centered care approaches into MV management. There
are patient and illness management outcomes that this study provides more information, on and
relates to the best practices in critical care management. As healthcare organizations become more
aggressive in championing quality improvement projects, the questions of how different
ventilation strategies affect the recovery of patients can guide protocols and policies that aim at
the effective use of services in the ICU. In this context, however, this study intends to provide
strong data on the viability of exploiting newer methods of MV in the recovering populations.

Methodology: This was a prospective cohort study involving mechanically ventilated, critically
ill patients admitted to the ICU. Sample size determination used Epi Info software based on a
previously determined study effect size about a difference in ventilator days. A sample size of 200
participants was determined to reach adequate power to find significant differences statistically
after a 20% dropout rate adjustment. The inclusion criteria were adult patients aged 18 years and
above, the patients were on mechanical ventilation due to respiratory failure and gave verbal
consent for the study. Elderly patients with chronic obstructive pulmonary disease or
neuromuscular disease as well as those who had had intubated in the last month were not included.
Other patients who were unable to recover or with a DNR order were also excluded from this study
so that the aim of the study was not needless. Demographic data of age, sex, and associated diseases
of the patients, and their indication for mechanical ventilation were65 digitalized in the medical
records. Recruitment of patients was done at a tertiary level of care where patients were separated
into two groups one group using conventional mechanical ventilation and the other group using
either ASV or HFNC at the discretion of clinical judgement. Follow-up measurements were done
to evaluate ventilatory days, duration of stay in ICU, and mortality. Approval was obtained from
the institutional review board and all individuals or their responsible legal guardians were obtained

for informed verbal consent from all participants.

Results
Table 1: ICU Outcomes for ASV/HFNC vs. Standard Care
ASV/HFNC Group | Standard Care
Outcome p-value

(n=100) Group (n=100)




Muhammad Ali /Afr.J.Bio.Sc. 6(15) (2024) Page 14442 to 10

Duration of
Mechanical 45+21 6.8+34 <0.01
Ventilation (days)
Length of ICU Stay
(days)

Mortality Rate (%) 8% 15% <0.05

83+1.9 10.5+2.6 <0.01

Table Explanation: The table presents the primary outcomes related to mechanical ventilation
strategies. Notably, the ASV/HFNC group exhibited a significant reduction in both the duration of
mechanical ventilation and the length of ICU stay compared to the standard care group, suggesting
the superior effectiveness of advanced ventilation methods. Additionally, the mortality rate was
significantly lower in the ASV/HFNC group, highlighting potential benefits in survival.

Table 2: Demographic Data

) Standard Care  Group
Demographic Data ASV/HFNC Group (n=100)
(n=100)
Age (years, mean £ SD) 62.4+12.3 61.8 +13.1
Gender (Male/Female) 55/45 52/48
Comorbidities (%) 40% (Diabetes) 45% (Diabetes)

Table Explanation: The demographic data provides a comparison of baseline characteristics
between the two groups. Both groups were similar in age and gender distribution, ensuring that
the observed differences in outcomes can be attributed to the ventilation strategies rather than

patient characteristics.

Table 3: Radiological Findings and Ventilation Outcomes

ASV/HFNC Group Standard Care Group p-

Radiological Findings (n=100) (n=100) value

Improvement in Chest X-ray
Patterns (%)

Atelectasis Resolution (%) 165% 150% |<0.05 |

Radiological Progression of
ARDS (%)

2% 55% <0.05

12% 20% <0.05
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Radiological outcomes highlight the benefits of ASV/HFNC, with greater improvements in chest
X-ray patterns and higher rates of atelectasis resolution compared to standard care. Additionally,

fewer patients experienced radiological progression of ARDS in the ASV/HFNC group.

ICU Study: Age and Gender Comparison

Mean Age
% Male

Walue

Group B

Group A
Groups

Figure 1: This chart compares two groups from an ICU study based on their mean age and the

percentage of male participants, showing similar distributions.

ICU Qutcomes far ASV/HFNC vs, Standard Care Demographic Data for ASV/HFNC vs. Standard Care

— ASVIHFNE Graup = o4 518 — ASVEITNC Group
- sandand Care Graug

¢ Age (years) Male (%) Female | Bomorhidities (Diabetes %)

Durenuﬁ ol Mechanical Ventilatimniti gl ICU Stay (days) Martality Rate (%)
ICU Cutcome Variaoles Demographic Variables

ICU Outcomes for ASV/HFNC vs. Standard Care compares the duration of mechanical
ventilation, length of ICU stay, and mortality rate between the ASV/HFNC and standard care
groups.

Demographic Data compares age, gender distribution, and diabetes comorbidities between the

two groups.

Discussion: It follows that the findings from this study highlight the need for a more
comprehensive approach to addressing the patient’s needs through the application of new
mechanical ventilation modes like Adaptive Support Ventilation (ASV) or High-Flow Nasal
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Cannula (HFNC) to benefit the patients in the ICU. The results of the findings are quite convincing
in showing that patients on ASV or HFNC were on mechanical ventilation for fewer days and
spent fewer days in the ICU than patients on standard mechanical ventilation. These outcomes
agree with the emerging body of evidence that modern modes of ventilation have ceased being
actual aids to the management of critically ill patients, rather they have become a needed
component of the recovery plan of healthcare organizations (White et al., 2023; Gonzalez et al.,
2022). Particularly striking and valuable is the fact that the number of ventilation days was
decreased; such ventilator-associated pneumonia, muscle disuse atrophy as well as other
complications that would invariably delay the patient’s return into the general health range all raise
with prolonged days of ventilation. With ASV therapy, which is targeted at the patient and cut
when appropriate, the unnecessary pressure is lifted from the patient as the amount of ventilatory
support is decreased. These findings have been corroborated by Roberts et al. (2023) who note that
in the use of ASV, the mechanical ventilation duration across different categories of patients was
reduced significantly and statistically. In addition, the finding of a significantly shorter ICU length
of stay in the ASV/HFNC group is advantageous in terms of resource utilization and throughput
of the hospitals. There are limitations to the number of patients that can occupy the ICU suites,
and a prolonged length of stay increases the chances of over-utilization in the healthcare systems
(Nguyen et al., 2021). Improvement in the recovery times as a result of the better ventilation
methods enables healthcare institutions to increase patient turnover and density of treatment and
thus reach out to an even larger number of critically ill patients. The mortality profiles seen in this
study make a strong case for the application of exclusively invasive techniques such as ASV and
HFNC. A mortality rate of 8% in the ASV/HFNC group as opposed to the standard treatment
which had resulted in mortality rates of 15% in the same population further illustrates the efficacy
of the advanced techniques (Fletcher et al., 2023). This finding is quite similar to that of Martinez
et al (2022), where HFNC was associated with lower mortality risk than low-flow oxygen therapy.
The improvement in clinical outcomes seen in these patients may be attributed to beneficiary
outcomes of hyperoxygenation, decreased work of breathing, and fewer chances of intubation,
therefore, less risk of morbidity associated with mechanical ventilator use. Furthermore, the
success of ASV and HFNC stood on the comfort and tolerance of the patients. Studies have
indicated that noninvasive measures such as HFNC have patient safety benefits like stress

reduction associated with the use of mechanical ventilation (Harris et al., 2023). According to a
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study conducted by Thompson et al. (2023), the overwhelming majority of patients utilizing HFNC
expressed higher levels of satisfaction regarding the quality of care and overall experience thereby
supporting the need for focused care in critical environments. Despite the above benefits, further
fine-tunings are required to achieve a better roll-out of advanced mechanical ventilation strategies.
Quality assurance of clinician knowledge and comfort level with new technologies is crucial to
avoid barriers to their use in clinical practice (Miller et al., 2022). Also, future studies would help
determine the best sub-groups of patients for each strategy of ventilation since such results are
likely to depend upon lung diseases and other comorbidities (Zhang et al., 2023). The conducted
research contains limitations which include the scope of the current paper which is limited to a
single institution and possible bias in selection. A multicenter randomized controlled trial would
be fruitful in extending the comparison of the efficacy of ASV and HFNC for different patient
population groups. Further studies are needed on long-term outcomes or quality of life and
functional status after ICU discharge to assess the full impact of these new mechanical ventilation
modalities. In summary, the present research has shown that critical care units will have better
outcome indices if such strategies as ASV and HFNC are introduced in ICUs. These strategies are
paradigm operational changes in critical care as they lessen mechanical ventilation days, shorten
ICU duration, and reduce death rates. There is a need for further studies towards the improvement
of these methods and their applicability in a wide range of patients.
Conclusion: This study shows the considerable benefits advanced mechanical ventilation
strategies bring in the improvement of patient outcomes in the intensive care unit. These outcomes
are remarkable advances in critical care as ventilator days and length of ICU stays are minimized
while sustaining lower mortality rates. Further research on the development of new types of
ventilation methods will help solve problems that existing studies have not resolved and provide
recommendations for the management of patients with a severe degree of illness.
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