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Estimating the impact of COVID-19-induced coagulopathy

Ashwin Subramaniam, '3 raicn, Muhammad Alamgeer, “3rrace

The current coronavirus disease 2019 (COVID-19)
pandemic has exerted significant strain on healthcare
worldwide. Mostly asymptomatic or mildly symptomatic,
COVID-19 caused by SARS-CoV-2 is described
as a thrombo-inflammatory syndrome,' with severe
respiratory illness occurring in about 13% of affected
patients. This can rapidly transform into a life-
threatening condition in about 4% of cases (particularly
those with comorbidities), characterised by severe
acute respiratory distress syndrome, septic shock,
metabolic acidosis and coagulopathy/disseminated
intravascular coagulopathy (DIC).! A proportion of
patients develop severe coagulopathy, termed COVID-
19-induced coagulopathy (CIC), which is one of the
leading causes of mortality in these patients. The exact
mechanism of CIC is still poorly understood; it is
postulated as a complex thrombo-inflammatory
process, resulting from the host viraemic response,
leading to dysregulated coagulation due to diffuse
endothelial dysfunction. It ultimately triggers the
formation of complement-induced thrombosis, resulting
in systemic microangiopathy and thromboembolism,
and DIC.? Due to the high mortality, early identification
of clinical and laboratory predictors of disease severity
is imperative to develop and gauge adequate
interventions to reduce health and economic burden.

In this issue of the Annals, Mitra and colleagues® present
a rigorous and comprehensive systematic review and
meta-analysis of the natural history of CIC. The review
included 26 studies involving 5,243 adult patients with
severe COVID-19, published from 6 different countries.?
The authors aimed to identify coagulation parameters
(platelets, D-dimer, prothrombin time, activated partial
thromboplastin time and fibrinogen) that could predict and
prognosticate the severity of the disease progression.

The included studies were observational and lacked
comprehensive global representation, with the majority
(20 of the 26) studies coming out of China alone and

the rest (6/26) from Europe and North America.
Nonetheless, they were rated to be of the highest quality
(score >6/9 using Joanna Briggs Institute checklist).
The authors used appropriate methods to pool estimates
in the presence of high heterogeneity and their results
were robust to a variety of sensitivity analyses and under
a diverse set of assumptions.

Mitra et al. observed that 30.1% of patients had severe
coagulopathy (95% confidence interval [CI] 21.8-39.1),
with a pooled mortality estimated from 15 studies
of 14.0% (95% CI 8.4-20.7). They also reported
significant differences in the pooled mean in the blood
levels of coagulation parameters (platelets, D-dimer,
prothrombin time and fibrinogen) among patients with
non-severe and severe disease. They also identified
differences according to other demographics. Older
patients, male sex, and those with comorbidities
(e.g. diabetes mellitus, hypertension or cardiovascular
disease) had a higher likelihood of progression to
severe disease with coagulopathy. Consistent with the
evolving data, lower platelet counts, and higher D-dimer
levels correlated with disease severity.

These findings have important clinical and
epidemiological implications. Primarily, the results were
representative of the patient demographics, clinical
presentation, disease severity and mortality rates early
in the pandemic.* Moreover, the information may help
the ongoing pandemic planning, resource allocation,
and estimation of both the health-related and
socioeconomic impact of COVID-19.5 Finally, the
poor clinical outcome among older patients highlight
the importance of preventing further outbreaks among
the extremely vulnerable group. The results illustrate
useful methods for estimating risk across multiple studies
during an evolving pandemic. This would help the
design of future studies of hospitalised patients with
COVID-19 by providing a more precise estimate of
severe coagulopathy risk.
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There were some inherent limitations.

Firstly, Mitra et al. only report analysis based mainly
on retrospective or cohort studies during the early
pandemic.? However, recent reviews on thrombo-
inflammatory and haematological biomarkers have also
revealed analogous findings that patients with severe
COVID-19 manifest hypercoagulable conditions (e.g.
elevated D-dimer and fibrinogen) as well as a drop in
platelet counts.>® Tt is expected that results from new
studies are unlikely to alter the key findings of Mitra et
al. and therefore, their results are possibly generalisable.

Secondly, the authors report significant heterogeneity.
There are many causes of heterogeneity across
studies: variations in case-mix across cohorts, hospital
admission criteria across regions, a maximum time of
outcome recording, and whether a longer follow-up was
available. However, the Grading of Recommendation,
Assessment, Development, and Evaluation classification
that the authors used demonstrated a moderate to high
level of certainty, hence enhancing the reliability of
the results. Furthermore, even across the leave-one-out
sensitivity analysis, there were no outliers in patients
with severe COVID-19.

Thirdly, the authors could not determine the timing of
these laboratory tests in relation to the clinical disease
course. This information would be vital to understand
the impact of trends in changing coagulation profiles
during the disease process and outcomes.

Fourthly, most of the reported studies pre-date the
RECOVERY study, or Randomised Evaluation of
COVID-19 Therapy.” The use of corticosteroids has been
linked with an increased risk of venous thromboembolic
disease.® However, low-dose corticosteroid use in
pro-inflammatory conditions has caused a reduction in
fibrinogen and procoagulant factors, and an increase
in anticoagulant factors.” The use of corticosteroids
was not reported by Mitra et al. in their review. The
potential antithrombotic properties in patients with
deranged coagulation profile and low-dose dexamethasone
warrant further investigation.

Fifthly, there are differences in reporting of disease
severity across regions. This could be explained by
causal mechanisms but could alternatively arise due to
variations in case definitions, confounded by differences
in disease susceptibility across age group, sex and
presence of comorbidities; healthcare structure; and a
possible selection bias created by decisions to provide or
withhold aggressive treatments. Standardised reporting

and adjustment for such potential confounders would
most likely provide reliable comparisons not only across
populations, but also with individual patients.

Finally, a recent observational study has linked
systemic anticoagulation with significantly improved
survival in mechanically ventilated patients with
COVID-19." However, there is no concrete evidence on
when to use therapeutic anticoagulation.

Future studies should focus on stratifying all patients
with COVID-19 who had coagulation profiles upon
admission to the intensive care unit (ICU), followed by
another on ICU discharge or death. This could show a
correlation with highly abnormal coagulation profile
before death, independent of the treatment received,
and demonstrate that deranged coagulation leads to
impending death. Furthermore, it will be essential to
incorporate a CIC-specific scoring system, rather than
extrapolating results using the DIC score,'' to guide
therapies in patients with CIC.

Overall, the systematic review and meta-analysis
from Mitra et al. reinforce that patients with severe
COVID-19 are likely to have a deranged coagulation
profile. This profile is associated with poorer outcomes,
and dramatically increases among older age groups. One
could postulate that over time, COVID-19 vaccination
will protect people from getting sick or severely ill
with the disease, and may reduce CIC. Until then,
these results highlight an urgent need to identify new
prognostication tools and treatment options to reduce
mortality and prevent the disease from worsening
and spreading.
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