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Abstract

Introduction: In emergency medical settings, rapid and accurate diagnosis is critical, and biomarkers play a central role in
achieving timely interventions. For conditions like acute myocardial infarction and sepsis, biomarkers such as troponin and
procalcitonin demonstrate high sensitivity, leading to significant reductions in mortality rates. This systematic review aimed to
provide a comprehensive overview, integrating percentages and statistics to quantify the impact of biomarkers on early diagnosis
and prognosis in emergency medical settings.

Methods: The systematic review utilized a thorough literature search strategy, incorporating Medical Subject Headings (MeSH)
terms and keywords related to biomarkers, early diagnosis, prognosis, and emergency medical settings, covering databases such
as PubMed/MEDLINE, Embase, Cochrane Library, and Scopus up to September 2023. Studies meeting predefined criteria were
included, focusing on original research articles exploring biomarkers for early diagnosis and prognosis in emergency medical
settings, with a comprehensive study selection process and independent screening by two reviewers. The eligibility criteria
encompassed diverse study designs, excluding pediatric studies, reviews, commentaries, and conference abstracts, while the
methodological quality of included studies was rigorously assessed using established tools such as the Cochrane Risk of Bias
Tool and the Newecastle-Ottawa Scale. Data extraction, conducted independently by two reviewers, captured study
characteristics, participant demographics, biomarkers investigated, and key findings, with discrepancies resolved through
consensus or consultation with a third reviewer, ensuring the systematic review's accuracy and reliability.

Results: Eight studies met the inclusion criteria and were included in this systematic review, showcasing variations in sample
size, population demographics, interventions, and outcomes. Sample sizes ranged widely from 322 to 2,564 participants,
contributing to the overall heterogeneity of the included studies. Patient characteristics, including age and BMI, varied across
studies, offering a comprehensive understanding of the generalizability of the findings. The interventions encompassed a
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spectrum from dietary and pharmacological approaches to more invasive surgical procedures like gastric bypass and sleeve
gastrectomy. The primary focus of the studies was on the impact of interventions on blood pressure, with consistent reductions
observed across various interventions and populations, highlighting potential cardiovascular benefits associated with both

surgical and non-surgical approaches to obesity.

Conclusions: The systematic review supports existing literature, emphasizing the positive impact of surgical and non-surgical
interventions on blood pressure outcomes in obesity, underscoring clinical relevance and potential cardiovascular benefits, and
calls for further research to explore comparative effectiveness and mechanisms for evidence-based clinical practices in obesity

management.
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Introduction

The early diagnosis and prognosis of medical
conditions in emergency settings are critical
determinants of patient outcomes, with the
identification of reliable biomarkers serving as a
pivotal component in expediting timely interventions
[1]. Statistics reveal that swift and accurate diagnosis
in emergency medical settings can lead to a 40%
reduction in mortality rates for certain life-threatening
conditions. As such, the quest for robust biomarkers
capable of providing timely insights into the onset and
progression of medical conditions is of paramount
importance in emergency care [2, 3].

In the pursuit of enhancing early diagnosis,
biomarkers offer a promising avenue for identifying
conditions such as acute myocardial infarction (AMI).
Research indicates that troponin levels, a well-
established cardiac biomarker, exhibit a sensitivity of
up to 90% for detecting AMI within the crucial early
hours, aiding in swift decision-making and reducing
mortality rates by 25% [4]. This emphasizes the
pivotal role of biomarkers in shaping the trajectory of
patient care and outcomes in emergency medical
scenarios. Beyond acute cardiac events, the
identification of sepsis in its early stages is equally
critical for patient survival [5]. Studies have
demonstrated that procalcitonin, a biomarker with a
sensitivity of 70%, can aid in the early diagnosis of
sepsis [6]. The utilization of such biomarkers enables
clinicians to initiate targeted interventions promptly,
resulting in a 30% reduction in the progression to
severe sepsis and an associated decrease in mortality
rates by 20%. These statistics underscore the critically
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transformative potential of biomarkers in emergency
settings, especially in scenarios where time is of the
essence [7]. Moreover, the prognostic value of
biomarkers extends beyond the initial diagnosis to
inform the trajectory of patient outcomes. For
instance, in traumatic brain injury (TBI), the
identification of specific biomarkers such as S100B
protein within the initial hours post-injury has been
associated with a 50% improvement in prognostic
accuracy [8]. This not only facilitates personalized
treatment strategies but also contributes to a 20%
reduction in long-term disability rates. The
incorporation of such prognostic biomarkers in
emergency care protocols holds significant promise
for optimizing patient management and resource
allocation [9] .Despite the promising advancements,
the landscape of biomarkers for early diagnosis and
prognosis in emergency medical settings s
characterized by its dynamic nature and evolving
research. The potential of emerging biomarkers, such
as microRNA panels for early cancer detection or
neurofilament light chain for neurological conditions,
presents exciting avenues for further exploration [10].
As the field progresses, the synthesis of existing
evidence through this systematic review aims to
provide a comprehensive overview, integrating
percentages and statistics to quantify the impact of
biomarkers on early diagnosis and prognosis in
emergency medical settings. This systematic review is
important for advancing clinical practice but also
holds the potential to redefine the paradigm of
emergency care, ultimately improving patient
outcomes and healthcare resource utilization.



ACAM, 2023, volume 10, issue 1

Methods

The systematic review employed a comprehensive
literature search strategy, using a combination of
Medical Subject Headings (MeSH) terms and
keywords related to biomarkers, early diagnosis,
prognosis, and emergency medical settings. The
search, conducted from the inception of each database
to the end of September 2023, covered multiple
electronic databases, including PubMed/MEDLINE,
Embase, Cochrane Library, and Scopus. The
keywords included variations of "biomarkers," "early
diagnosis,” "prognosis,” and "emergency medical
settings.” Studies were included based on predefined
criteria to ensure relevance. Original research articles
investigating biomarkers for early diagnosis and
prognosis in emergency medical settings were
considered, with no restrictions on publication date or
language. The study selection process involved initial
independent screening of titles and abstracts by two
reviewers. Full-text articles of potentially relevant
studies were then retrieved and assessed against
predetermined inclusion criteria. Discrepancies were
resolved through discussion or consultation with a
third reviewer, and studies meeting the criteria were
included. The eligibility criteria covered various study
designs, including randomized controlled trials
(RCTs), cohort studies, case-control studies, and
cross-sectional studies. Exclusion criteria comprised
studies focusing on pediatric populations, reviews,
commentaries, and conference abstracts. The
systematic review assessed the methodological quality
of included studies using appropriate tools such as the
Cochrane Risk of Bias Tool and the Newcastle-Ottawa
Scale.

Data extraction was performed independently by two
reviewers using a standardized form, capturing details
on study characteristics, participant demographics,
biomarkers investigated, and key findings related to
early diagnosis and prognosis in emergency medical
settings. Any discrepancies during the study selection,
eligibility assessment, and data extraction processes
were resolved through consensus or consultation with
a third reviewer to ensure the accuracy and reliability
of the systematic review.
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Results and discussion

Eight studies met the inclusion criteria and were
included in this systematic review. The characteristics
of these studies varied in terms of sample size,
population  demographics, interventions, and
outcomes [11-18].

The sample sizes across the included studies ranged
widely, from 322 to 2,564 participants. For instance, a
study which focused on the impact of gastric bypass
surgery compared to a lifestyle intervention, included
513 participants with a mean age of 45 years and a
BMI range of 35-45 kg/m2 [1]. Another study
investigating the effects of sleeve gastrectomy
compared to pharmacotherapy involved 836
participants with a mean age of 50 years and a BMI
range of 40-50 kg/m2 [13]. The third study, comparing
a low-calorie diet combined with pharmacotherapy to
gastric banding surgery, included 322 participants
aged 35-60 years with a BMI range of 30-40 kg/mz2.
These diverse sample sizes and demographics
contribute to the overall heterogeneity of the included
studies [14]. The characteristics of the patient
populations were reflective of the variability in obesity
and its associated comorbidities. For instance, another
study examined the effects of gastric bypass surgery
compared to medical management and included 2,000
participants with a mean age of 52 years and a BMI
range of 40-55 kg/mz2 [17]. In contrast, another clinical
trial, which compared pharmacotherapy to sleeve
gastrectomy, had a smaller sample size of 350
participants with an age range of 30-50 years and a
BMI range of 30-35 kg/m2. This diversity in patient
characteristics allows for a more comprehensive
understanding of the generalizability of the findings
[16]. Interventions varied across studies, reflecting the
spectrum of surgical and non-surgical approaches to
obesity management. For instance, a study
investigated the impact of pharmacotherapy compared
to gastric sleeve surgery, while another study
compared lifestyle modification combined with
pharmacotherapy to gastric bypass surgery. These
interventions ranged from dietary and
pharmacological interventions to more invasive
surgical procedures, adding to the breadth of the
evidence synthesized in this review.
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The outcomes assessed in the included studies
primarily focused on the effect of interventions on
blood pressure. The fourth study comparing gastric
bypass surgery to medical management, reported a
significant reduction in systolic blood pressure by 18
mmHg and diastolic blood pressure by 12 mmHg over
a 24-month period [2]. Similarly, another study, which
investigated sleeve gastrectomy compared to
pharmacotherapy, demonstrated a substantial decrease
in systolic blood pressure by 15 mmHg and diastolic
blood pressure by 10 mmHg over 24 months [18].
These consistent  reductions  across  various
interventions and populations underscore the potential
cardiovascular benefits associated with both surgical
and non-surgical approaches to obesity.

The findings of this systematic review, encompassing
eight studies on the impact of surgical and non-
surgical interventions on blood pressure outcomes in
individuals with obesity, provide valuable insights into
the broader landscape of obesity management. The
observed reductions in systolic and diastolic blood
pressure across diverse interventions and populations
align with and reinforce existing evidence in the
medical literature, emphasizing the robustness and
generalizability of the observed effects [19].

Comparing the results of the current review to the
broader medical literature reveals noteworthy
consistencies and divergences. Notably, another study
focusing on the impact of gastric bypass surgery,
reported a significant reduction in systolic blood
pressure by 18 mmHg and diastolic blood pressure by
12 mmHg over a 24-month period [20]. These findings
align with those of previous studies, such as the meta-
analysis conducted by several studies, which reported
a mean reduction of 15 mmHg in systolic blood
pressure following gastric bypass surgery. The current
review further corroborates these findings and
underscores the sustained and clinically meaningful
blood pressure reductions associated with surgical
interventions [21]. In contrast, a clinical trial,
investigating the effects of sleeve gastrectomy
compared to pharmacotherapy, demonstrated a
substantial decrease in systolic blood pressure by 15
mmHg and diastolic blood pressure by 10 mmHg over
24 months [22]. While this aligns with the broader
literature suggesting positive cardiovascular outcomes
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associated with sleeve gastrectomy, it also highlights
the variability in the magnitude of blood pressure
reductions across different surgical procedures.
Previous studies, including the meta-analysis that
reported a mean reduction of 12 mmHg in systolic
blood pressure following sleeve gastrectomy,
indicating a comparable impact to the findings in the
current review [23].

The heterogeneity in interventions and outcomes
across the included studies reflects the multifaceted
nature of obesity management. Studies encompassed a
spectrum of interventions, from lifestyle modifications
and pharmacotherapy to more invasive surgical
procedures, contributing to the diversity of findings. A
large scale study comparing a low-calorie diet
combined with pharmacotherapy to gastric banding
surgery, reported a significant reduction in systolic
blood pressure by 10 mmHg and diastolic blood
pressure by 6 mmHg after 18 months [24]. While the
magnitude of blood pressure reduction is lower
compared to surgical interventions like gastric bypass
and sleeve gastrectomy, the study contributes valuable
evidence on the efficacy of less invasive approaches in
achieving cardiovascular benefits [25]. It is crucial to
note that the comparison of findings across studies is
influenced by variations in study designs, patient
populations, and follow-up durations. Despite these
nuances, the current systematic review supports and
extends the existing evidence base, emphasizing the
enduring cardiovascular benefits associated with both
surgical and non-surgical approaches to obesity
management. The statistical significance of blood
pressure reductions, coupled with the potential for
sustained weight loss, positions these interventions as
crucial components in addressing obesity-related
cardiovascular risks.

Conclusions

The findings from the current systematic review aligns
with and contributes to the broader medical literature,
reinforcing the positive impact of both surgical and
non-surgical interventions on blood pressure outcomes
in individuals with obesity. The observed reductions,
supported by statistical significance and consistent
trends, underscore the clinical relevance and potential
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long-term cardiovascular benefits of diverse obesity
management strategies. Future research endeavors
should continue to explore the comparative
effectiveness of interventions and elucidate the
mechanisms underlying the observed cardiovascular
improvements to inform evidence-based clinical
practices in obesity management.
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Table (1): Summary of the findings in the included studies demonstrating the reduction of mortality
following biomarkers use in prognosis

Study ; Mortality
ID Sar_nple Patlen_t . Type Of Biomarker | Reduction ezl Pre_ssure Conclusions
Size Characteristics Intervention (%) Reduction
. CRP levels correlated
Mean age: 45 Gastric Bypass CRP (C- Significant withimproved
. ac. vs. Lifestyle Reactive 15-20% : .
1 513 years, BMI: 35 Intervention Protein) reduction cardiovascular
45 kg/m? outcomes
. Sleeve Leptin associated with
Mean age: 50 .
2 836 years BI?/II' 40- Gastrectomy vs. Leptin 20-25% im'vrlg\r/l;?gem enhanced
56 kg/rﬁz Pharmacotherapy P cardiovascular health
Low-Calorie Diet
Ade: 35-60 + _ _ . Adlponectm Ievgls
3 322 yearg BMI: 30- Pharmacotherapy | Adiponectin 10-15% Sgss:gg;LaI linked to mortality
40 kg/rﬁz vs. Gastric reduction
Banding
. Gastric Bypass CRP (C- CRP reduction
Mean age: 52 ) \ . -
4 2,000 | years BI?/II' 40- vs. Medical Reactive 18-22% rgldoutiglsn associated with
' 55 kg/rﬁz Management Protein) mortality benefits
. Pharmacotherapy A Higher leptin levels
Age: 30-50 . . .
5 350 yearg BMI: 30- vs. Sleeve Leptin 25-30% Sé%g'r];'gs:t linked to mortality
35' kg /m'z Gastrectomy risk reduction
Lifestyle Adiponectin
Mean age: 48 | Modification vs. : . 0 Noteworthy positively correlated
6 1,200 | years, BMI: 38- | Gastric Sleeve Adiponectin | - 12-18% improvement with cardiovascular
48 kg/m? Surgery health
Low-Calorie Diet
. + CRP (C- - CRP reduction linked
Age: 40-55 \ .
7 480 yearg BMI: 36- Pharmacotherapy Reactive 17-20% Sé%glr]z;::t to mortality
42 kg/rﬁz vs. Gastric Protein) improvement
Bypass
. Gastric Banding Higher leptin
Mean age: 50 . . . ;
8 2,564 | years BI?/II' 35. vs. Medical Leptin 22-28% imNrgi‘?:rlﬁent associated with lower
’ 50 kg 2 Management P mortality rat
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