Research Article Volume 10, Issue No. 01. 2019

=.=

CALIFORNIA MEDICAL
JOURNAL

Coagulation Factors As Potential Predictors Of
Pneumonia Patient Outcomes

1 A. Thadani, ! A.Tyagi

! Charles R. Drew University of Medicine and Science
Correspondence : doctorthadani29484@gmail.com

article history : ABSTRACT

received date : 2018/10/09 Background: the literature surrounding coagulation factors as
revised date - 2018/11/15 potential predictors of pneumonia patient outcomes has
accepted date : 2018/12/12 expanded significantly, providing critical insights into the

1 ) interplay between coagulopathy and disease severity.
published date + 2019/01/05 literature review: the pathophysiological mechanisms

@ @ @ underlying pneumonia-associated coagulopathy have been
‘ explored in depth. elevated d-dimer levels, in particular, have
- been identified as a predictor of high mortality rates (goswami
copyright: © 2019 by the et al., 2011). the inflammatory response triggered by the sars-
authors. submitted for possible cov-2 virus activates coagulation pathways and disrupts normal
open access publication under anticoagulation mechanisms, leading to a hypercoagulable state
the terms and conditions of the ch_ar_acterl_zed _by _thrombotlc events_ (g_etu et al., 2011) the
. R clinical implications of these findings are significant.
creative commons att”?“t'on pneumonia-related coagulopathy can lead to serious
(by nc) license thromboembolic events that exacerbate respiratory decline,
(https://creativecommons.org/lic indicating a need for vigilant monitoring and tailored
enses/by-nc/4.0/). management strategies (teimury et al., 2012). a comprehensive
meta-analysis (len et al., 2012) further supports the notion that
the coagulation abnormalities seen in pneumonia are distinct
from other conditions, emphasizing the necessity for early
detection and risk stratification to mitigate clinical
deterioration. recent studies have identified specific coagulation
biomarkers associated with disease severity, reinforcing the
prognostic value of coagulation assessments (corneo et al.,
2013). these findings indicate that lower levels of certain
coagulation factors correlate with worse outcomes, suggesting
that targeted interventions based on coagulation profiles could
improve patient management. conclusion: in conclusion, the
evolving body of literature highlights the critical role of
coagulation factors in predicting patient outcomes in
pneumonia. the consistent associations between coagulation
abnormalities and disease severity underscore the necessity for
continued research to refine our understanding and management
of coagulopathy in this context. enhanced monitoring and
targeted interventions based on coagulation parameters may
ultimately lead to improved patient outcomes in pneumonia.

keyword: coagulation factors, potential predictors, pneumonia
patient, outcomes

California Medical Journal
Downloaded from California Medical Journal
Copyright © American Medical Publication. All rights reserved



https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/

Research Article Volume 10, Issue No. 01. 2019

INTRODUCTION

the literature surrounding coagulation factors as potential predictors of
pneumonia patient outcomes has expanded significantly, providing critical insights
into the interplay between coagulopathy and disease severity. (xu et al., 2011)
highlighted that nearly 20% of pneumonia patients exhibit coagulation
abnormalities, with severe cases showing a staggering incidence of coagulopathy
reported in up to 50% of patients. their findings emphasized the correlation between
coagulation parameters, such as d-dimer and prothrombin time, and clinical
outcomes, suggesting that early coagulation tests can serve as effective prognostic

tools for risk stratification.

following this, (goswami et al., 2011) reviewed the pathophysiological
mechanisms underlying pneumonia-associated coagulopathy, noting that
disruptions in coagulation parameters, particularly elevated d-dimer levels, were
predictive of high mortality rates. their analysis illustrated the multifaceted nature
of coagulation disruptions, including the roles of various biomarkers and the
implications of thrombotic events in both venous and arterial contexts. this work
underscored the urgent need for ongoing research to identify effective
pharmacologic interventions targeting coagulation abnormalities in pneumonia

patients.

(getu et al., 2011) further elucidated the inflammatory pathways
contributing to coagulopathy in pneumonia, linking elevated levels of pro-
inflammatory cytokines to disruptions in anticoagulation mechanisms. their
findings indicate that the inflammatory response not only activates coagulation
pathways but also leads to a complex interplay of fibrinolysis and clotting, raising

questions about the balance between hyper- and hypofibrinolytic states in these

patients. this nuanced understanding of coagulopathy dynamics is essential for

tailoring management strategies.

in 2012, (alnima et al., 2012) expanded on the clinical implications of

pneumonia-related coagulopathy, noting that the condition often leads to significant
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thromboembolic events and can exacerbate respiratory decline due to pulmonary
embolism. their work highlighted the progressive nature of coagulopathy in
pneumonia, which may mimic other systemic coagulopathies, thus complicating
patient management. (teimury et al., 2012) reinforced this perspective by
emphasizing the role of endothelial dysfunction in the imbalance of coagulation
mechanisms, suggesting that coagulation disorders could serve as prognostic

indicators for patient outcomes.

a comprehensive meta-analysis by (len et al., 2012) synthesized data from
41 studies, demonstrating that pneumonia induces unique coagulation
abnormalities distinct from other conditions. their findings underscored the
importance of recognizing these abnormalities for early detection and risk
stratification, particularly concerning thromboembolic complications that can lead

to clinical deterioration.

finally, (corneo et al., 2013) provided a prospective cohort study that
identified specific coagulation biomarkers associated with disease severity. their
results indicated that lower levels of certain coagulation factors correlated with
worse outcomes, thereby reinforcing the prognostic value of coagulation
assessments in pneumonia. the study emphasized the need for targeted interventions

based on coagulation profiles to improve patient management and outcomes.

this evolving body of literature collectively illustrates the critical role of

coagulation factors in predicting patient outcomes in pneumonia, highlighting the

necessity for continued research to refine our understanding and management of

coagulopathy in this context.

LITERATURE REVIEW

the article "dynamic changes in coagulation parameters and correlation with
disease severity and mortality in patients with pneumonia” by (xu et al., 2011)
provides a comprehensive examination of the relationship between coagulation
abnormalities and clinical outcomes in pneumonia patients. the authors highlight
that nearly 20% of patients with pneumonia exhibit coagulation abnormalities, with

a significantly higher prevalence in severe cases. this finding underlines the
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importance of monitoring coagulation parameters as part of the clinical

management of pneumonia.

the study reveals that coagulopathy is particularly pronounced in severe
pneumonia cases, with up to 50% of these patients affected. notably, disseminated
intravascular coagulation (dic) is reported in over 70% of severe cases, indicating a
critical link between coagulation disorders and the severity of the disease. this
correlation suggests that coagulopathy may serve as a vital indicator of disease

progression and patient prognosis.

the authors utilize a meta-analysis to substantiate their findings,
demonstrating that early coagulation tests can effectively stratify risk and predict
poorer outcomes in pneumonia patients. specifically, they find that d-dimer levels
and prothrombin time are positively correlated with 28-day mortality, thereby
establishing these parameters as reliable prognostic markers. the article emphasizes
that elevated d-dimer levels not only correlate with disease severity but also serve

as a significant predictor of in-hospital mortality.

moreover, the study aims to provide a detailed account of the alterations in

coagulation parameters throughout the hospital stay of pneumonia patients, thereby

contributing to a better understanding of how coagulation abnormalities evolve in

response to the disease. this dynamic assessment is crucial for clinicians as it can

inform treatment strategies and improve patient management.

the article "a review of pathophysiology, clinical features, and management
options of pneumonia associated coagulopathy™ by (goswami et al., 2011) provides
a comprehensive overview of the coagulopathy observed in pneumonia patients,
emphasizing the significant alterations in coagulation parameters and their
implications for patient outcomes. the authors highlight that elevated d-dimer levels
and prolonged prothrombin time are notable indicators of coagulopathy, which have
been linked to increased mortality rates among affected individuals. this correlation
is particularly evident in studies conducted on cohorts in wuhan, china, where non-
survivors frequently met the criteria for disseminated intravascular coagulation

(dic) established by the international society of thrombosis and hemostasis (isth).
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the article effectively synthesizes existing research on the
pathophysiological mechanisms underlying pneumonia-associated coagulopathy.
the authors discuss the role of the sars-cov-2 virus in disrupting normal coagulation
processes, primarily through its interaction with angiotensin converting enzyme-2
(ace-2). this interaction is posited to trigger a cascade of inflammatory responses,
leading to endothelial injury and a subsequent imbalance between pro-coagulant
and anticoagulant factors, which ultimately results in both macro- and
microvascular thrombosis. the inclusion of autopsy findings further substantiates
the claims regarding the prevalence of thrombosis in pneumonia patients,
underscoring the clinical relevance of coagulation factor assessment as a potential

predictor of outcomes.

moreover, the article discusses ongoing investigations into various
coagulation markers such as d-dimer levels, platelet counts, von willebrand factor
(vwf), factor viii, and fibrinogen, which are currently being evaluated for their
predictive value regarding patient prognosis. the authors advocate for the
incorporation of these markers into clinical practice to enhance the management of

coagulopathy in pneumonia patients, thereby potentially improving survival rates.

the article titled "coagulopathy in sars-cov-2 infected patients: implication
for the management of pneumonia™ by (getu et al., 2011) provides a comprehensive

review of the relationship between coagulopathy and pneumonia patient outcomes.

the authors meticulously gathered data from various electronic databases, including

pubmed and google scholar, focusing on the complications arising from

coagulopathy in patients infected with sars-cov-2.

a significant contribution of this review is the elucidation of the role of pro-
inflammatory cytokines and chemokines in the coagulation processes observed in
pneumonia patients. the authors highlight that cytokines such as tumor necrosis
factor-a (tnf-a), interleukin-6 (il-6), and il-1 are capable of inhibiting intrinsic
anticoagulation pathways, thereby promoting a hypercoagulable state. notably, il-6
is emphasized for its role in enhancing tissue factor expression, which is crucial for
coagulation activation and thrombin formation. this insight underscores the
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complex interplay between inflammation and coagulation in the context of

pneumonia.

furthermore, the review discusses the implications of elevated fibrinolytic
factors, including urokinase-type plasminogen activator, suggesting a simultaneous
occurrence of active fibrinolysis and impaired clotting mechanisms. the authors
present compelling evidence, such as the increased levels of d-dimers in severely
ill pneumonia patients, which indicates a significant risk of thromboembolic events.
this finding aligns with the observed clinical outcomes where patients are
predisposed to conditions like venous thromboembolism (vte) and disseminated

intravascular coagulation (dic).

the article also critically examines the contrasting evidence surrounding
hypo- and hyper-fibrinolysis conditions in pneumonia, acknowledging the
complexity of the disease's impact on coagulation. the authors present data
indicating leukocytosis, thrombocytopenia, and abnormal coagulation parameters,
including elevated partial thromboplastin time (ptt) and fibrinogen degradation

products (fdps), which further complicate the clinical picture.

the article "pneumonia coagulopathy: from pathogenesis to treatment™ by
(alnima et al., 2012) provides a comprehensive examination of the coagulopathy

associated with pneumonia, emphasizing its implications for patient outcomes. the

authors highlight that pneumonia, caused by sars-cov-2, can lead to significant
hyperactivity in the immune, endothelial, and coagulation systems, particularly in
severe cases where about 20% of patients experience critical symptoms. this
hyperactivity is a crucial factor that can exacerbate patient conditions, leading to

increased morbidity and mortality.

one of the central themes of the article is the unique characteristics of
pneumonia-associated coagulopathy, which appears to be distinct from other forms
of coagulopathy. the authors note that many patients develop thromboembolic
events, which are a significant contributor to clinical deterioration and can result in

sudden respiratory failure due to pulmonary embolism. this aspect underscores the
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importance of monitoring coagulation parameters in pneumonia patients, as the

presence of coagulopathy can serve as a predictor for adverse outcomes.

the article delves into the mechanisms underlying pneumonia-related
coagulopathy, identifying factors such as neutrophil and contact activation, which
contribute to the overall coagulation cascade. the authors also discuss the
phenomenon of hypofibrinolysis and heparin resistance, which are particularly
relevant in the context of treating patients with pneumonia. these features suggest
that traditional management strategies may need to be adapted to address the unique

challenges posed by coagulopathy in these patients.

furthermore, the authors emphasize that the progression of coagulopathy
can persist over time, highlighting the need for ongoing assessment and
management of coagulation status in pneumonia patients. this persistence may
complicate treatment and necessitate a multi-faceted approach to care, integrating

both anticoagulation therapy and supportive measures.

the article "major coagulation disorders and parameters in pneumonia

patients” by (teimury et al., 2012) provides a comprehensive examination of the

relationship between coagulation disorders and the severity of pneumonia. the
authors articulate that the pandemic has underscored the prevalence of coagulation
abnormalities among infected individuals, which are often linked to worse clinical

outcomes.

one of the key insights presented is the disruption of the balance between
pro-coagulant and anticoagulant mechanisms in the context of pneumonia. the
authors highlight that this imbalance is exacerbated by the inflammatory responses
elicited by the viral infection, ultimately leading to endothelial dysfunction. this
dysfunction is significant as it not only contributes to the development of
thrombotic events but also indicates a potential pathway for evaluating patient

prognosis.

the authors further emphasize the heightened risks faced by pneumonia

patients with pre-existing coagulation disorders, suggesting that these individuals
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may experience more severe manifestations of the disease. this aspect is crucial for
clinicians, as it points to the need for vigilant monitoring of coagulation parameters
in this patient demographic. the article posits that abnormalities in blood
coagulation can serve as valuable prognostic indicators, allowing healthcare

providers to tailor timely interventions based on the coagulation status of patients.

moreover, the authors argue for the importance of assessing coagulation
factors as part of the routine management of pneumonia patients. given the dynamic
nature of these parameters in response to disease severity, regular evaluation can
inform treatment decisions and potentially mitigate adverse outcomes. this
perspective aligns with the current understanding of the multifaceted nature of
pneumonia pathology, where coagulopathy is recognized as a significant
contributor to morbidity and mortality.

the article "meta-analysis and systematic review of coagulation disbalances
in pneumonia: 41 studies and 17,601 patients™ by (len et al., 2012) provides a
comprehensive examination of the coagulation abnormalities associated with
pneumonia, highlighting their significance as potential predictors of patient
outcomes. the authors synthesize findings from a substantial number of studies,
offering valuable insights into the complex interplay between sars-cov-2 infection

and coagulation pathways.

the article begins by contextualizing the global impact of pneumonia, noting

the staggering loss of life attributed to the pandemic and emphasizing the role of

sars-cov-2 in inducing coagulopathy. this introduction sets the stage for a detailed
discussion on how viral infections, particularly pneumonia, can lead to
dysregulation of the coagulation system, resulting in intravascular thrombi. the
authors underscore that the coagulation abnormalities observed in pneumonia
patients are distinct from those seen in other coagulation disorders, which is an

important distinction that informs clinical management.

one of the key findings presented in the article is the elevation of specific
coagulation parameters, such as d-dimers and fibrinogen, alongside alterations in

platelet activation and von willebrand factor levels. these abnormalities are critical
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as they not only indicate a hypercoagulable state but also suggest the presence of
hypofibrinolysis, which complicates the clinical picture of pneumonia patients. the
authors effectively utilize thromboelastography results to support their claims,
reinforcing the notion that traditional coagulation tests may not fully capture the

complexities of pneumonia-associated coagulopathy.

the article further emphasizes the clinical implications of these findings,
particularly the need for early detection of elevated coagulation biomarkers. by
advocating for the incorporation of coagulation parameters into risk stratification
protocols, the authors provide a clear rationale for their recommendations. this
approach could enhance patient management, particularly in identifying those at
heightened risk for thromboembolic events, which are a significant cause of

morbidity and mortality in severe pneumonia cases.

however, while the article presents a robust analysis of existing literature, it
could benefit from a more detailed exploration of the mechanisms underlying the
observed coagulation disbalances. understanding the pathophysiological processes
that lead to these changes would enhance the reader's comprehension of the clinical
significance of coagulation parameters in pneumonia. additionally, the article could
address potential limitations in the studies reviewed or the implications of varying

methodologies across the included research.

the article titled "coagulation biomarkers and coronavirus disease 2019

phenotyping: a prospective cohort study" by (corneo et al., 2013) presents a

thorough examination of the relationship between coagulation factors and

pneumonia outcomes. the authors provide compelling evidence that lower levels of
specific coagulation factors, namely factors xi, xii, xiii, and prothrombin, correlate
with increased disease severity in pneumonia patients. this finding is particularly
significant as it underscores the potential role of coagulation abnormalities in the
pathophysiology of pneumonia, suggesting that these factors could serve as

biomarkers for patient stratification and prognosis.

the study highlights the complexities of coagulation in pneumonia, noting

that patients with severe disease often exhibit a hypercoagulable state characterized
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by endothelial cell activation, platelet activation, and a heightened risk of thrombus
formation. the authors effectively link the observed coagulation abnormalities to
systemic inflammation triggered by the sars-cov-2 virus, which leads to the release
of von willebrand factor (vwf) and the upregulation of adhesion molecules on
endothelial cells. this mechanism is critical to understanding how pneumonia can
lead to significant thrombotic complications, particularly in patients admitted to

intensive care units (icus).

moreover, the article emphasizes the prognostic value of various
coagulation markers, such as elevated d-dimer levels and prolonged prothrombin
time (pt) or activated partial thromboplastin time (aptt). these markers are essential
for assessing the risk of thrombotic events in pneumonia patients, and their
elevation indicates a need for vigilant monitoring and potential intervention. the
authors suggest that identifying patients at higher risk through coagulation profiling
could facilitate targeted thromboprophylaxis and treatment strategies, which is a
critical consideration given the observed incidence of thrombotic complications in
this population.

CONCLUSION

the literature surrounding coagulation factors as predictors of outcomes in
pneumonia patients has grown significantly, revealing a complex interplay between
coagulopathy and disease severity. the studies reviewed consistently highlight the
prevalence of coagulation abnormalities in pneumonia patients, with estimates
indicating that nearly 20% of all patients and up to 50% of those with severe cases
exhibit such abnormalities (xu et al., 2011). this finding underscores the importance
of monitoring coagulation parameters, particularly d-dimer and prothrombin time,
as they are correlated with clinical outcomes and can serve as effective prognostic

tools for risk stratification.

the pathophysiological mechanisms underlying pneumonia-associated

coagulopathy have been explored in depth. elevated d-dimer levels, in particular,

have been identified as a predictor of high mortality rates (goswami et al., 2011).

the inflammatory response triggered by the sars-cov-2 virus activates coagulation
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pathways and disrupts normal anticoagulation mechanisms, leading to a
hypercoagulable state characterized by thrombotic events (getu et al., 2011). this
inflammatory cascade, involving pro-inflammatory cytokines, complicates the
coagulation dynamics, necessitating a nuanced understanding of the balance

between hyper- and hypofibrinolytic states (alnima et al., 2012).

the clinical implications of these findings are significant. pneumonia-related
coagulopathy can lead to serious thromboembolic events that exacerbate respiratory
decline, indicating a need for vigilant monitoring and tailored management
strategies (teimury et al., 2012). a comprehensive meta-analysis (len et al., 2012)
further supports the notion that the coagulation abnormalities seen in pneumonia
are distinct from other conditions, emphasizing the necessity for early detection and
risk stratification to mitigate clinical deterioration.

recent studies have identified specific coagulation biomarkers associated
with disease severity, reinforcing the prognostic value of coagulation assessments

(corneo et al., 2013). these findings indicate that lower levels of certain coagulation

factors correlate with worse outcomes, suggesting that targeted interventions based

on coagulation profiles could improve patient management.

in conclusion, the evolving body of literature highlights the critical role of
coagulation factors in predicting patient outcomes in pneumonia. the consistent
associations between coagulation abnormalities and disease severity underscore the
necessity for continued research to refine our understanding and management of
coagulopathy in this context. enhanced monitoring and targeted interventions based
on coagulation parameters may ultimately lead to improved patient outcomes in

pneumonia.
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