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Dear Doctor, 

Greetings from Micro Labs limited. We are happy to bring “CRITICAL ROUNDS” containing latest 

information in the field of Critical care medicine. 

Inside This Issue 

 A study on effects of therapeutic-dose heparin vs intermediate dose heparins for treating 

thromboprophylaxis in high risk hospitalized COVID-19 patients 

 A nationwide observational study on polymyxin B hemoperfusion, an adjunctive therapy for treating sepsis 

 Fever and hypothermia represent two populations of sepsis patients and are associated 

with outside temperature 

 

 

Should you require any specific article or medical information, please feel free to contact us at 

medicalservices@microlabs.in 
 

Looking forward to your valuable feedback 
 

Best Regards, 

Medical Team, Micro Labs Ltd 
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Introduction:  

Thrombosis, including venous thromboembolism (VTE), pulmonary embolism, and arterial thromboembolism 

(ATE), is common among hospitalized adults with COVID-19. The incidence of VTE seems to be increased in 

COVID-19 population. Microvascular thrombosis and intravascular coagulopathy have been suggested in 

progression to acute respiratory distress syndrome. Autopsy studies have identified in situ pulmonary arterial 

thrombosis in more than 60% of patients with COVID-19. Patient comorbidities and immobility, as well as 

cytokine storm and virus-induced endothelial changes, are some of the risk factors for COVID-19 thrombosis. 

Elevated plasma D-dimer levels, more than upper limit of normal, predict a more than 2-fold increased risk of 

VTE or mortality. Based on low quality data, universal thromboprophylaxis with standard prophylactic-dose 

unfractionated heparin (UFH) or low-molecular weight heparin (LMWH) is recommended, but severely ill 

inpatients with COVID-19 may experience thrombosis despite standard thromboprophylaxis. Although the 

multiplatform trials have shown a reduction in organ-support– free days with therapeutic anticoagulation in 

noncritically ill patients, it is unknown whether high-risk inpatients with COVID-19 may benefit from empirical 

therapeutic-dose heparin as a thromboprophylactic strategy.  

Aim: To compare the safety and efficacy of therapeutic dose heparin (LMWH) and standard or intermediate dose 

heparins in treating hospitalized COVID-19 patients with thromboprophylaxis 

Methods: 

Multicenter and randomized controlled clinical trial, around 257 subjects diagnosed with COVID-19 were 

randomized into two groups. 130 patients were randomized to therapeutic dose heparin (therapeutic dose group) 

and 127 patients to the intermediate dose (standard dose group). Patients in the therapeutic group received 1 

mg/kg enoxaparin subcutaneously twice daily and patients in the standard dose group received dose 

unfractionated heparin (UFH) up to 22500 IU subcutaneously; 30 mg or 40 mg of enoxaparin once or twice daily 

subcutaneously.  

 

A study on effects of therapeutic-dose heparin vs intermediate dose heparins for treating 

thromboprophylaxis in high risk hospitalized COVID-19 patients 
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Primary outcome:  

To evaluate the venous thromboembolism (VTE) or arterial thromboembolism (ATE) or death from any cause 

within 30 days after randomization.  

Safety outcome:  

Bleeding based on the criteria of International Society on Thrombosis and Hemostasis within 30 days after 

randomization. 

Results: 

The primary efficacy outcome was met in 52 of 124 patients (41.9%) (28.2% VTE, 3.2% ATE, 25.0% death) 

with standard-dose heparins vs 37 of 129 patients (28.7%) (11.7% VTE, 3.2% ATE, 19.4% death) with 

therapeutic-dose LMWH (relative risk [RR], 0.68; 95% CI, 0.49-0.96; P = .03), including a reduction in 

thromboembolism (29.0% vs 10.9%; RR, 0.37; 95% CI, 0.21-0.66; P < .001). The incidence of major bleeding 

was 1.6% with standard-dose vs 4.7% with therapeutic-dose heparins (RR, 2.88; 95% CI, 0.59-14.02; P = .17). 

The primary efficacy outcome was reduced in non-ICU patients (36.1% vs 16.7%; RR, 0.46; 95% CI, 0.27-0.81; 

P = .004) but not ICU patients (55.3% vs 51.1%; RR, 0.92; 95% CI, 0.62-1.39; P = .71) 
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Table 1: Clinical Outcomes During the 30-Day Postrandomization Phase 
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Table 2: Clinical Outcome Components During the 30-Day Postrandomization Phase in the Modified 

Intention-to-Treat Population 

 

 

Conclusion: 

In this study, therapeutic-dose LMWH prevented major thromboembolism and death among inpatients with 

COVID-19 and very high D-dimer values when compared to the standard heparin thromboprophylaxis.  

Reference: 
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Introduction: 

Sepsis is the most common cause of death in the ICU. Sepsis-related deaths were 11 million per year, 

representing 19.7% of global deaths. When the disease progresses to septic shock with circulatory failure, the 

mortality rate is high. The standard treatment for sepsis includes early administration of antimicrobial agents, 

removal of the infected foci, and early infusion of fluids and vasopressors in case of shock. One of the adjunctive 

therapies for septic shock is polymyxin B hemoperfusion (PMX). This therapy uses a polymyxin B-immobilized 

fiber column to remove endotoxin from the bloodstream. Many studies determined the efficacy of PMX in 

improving blood pressure and respiratory function. Randomized controlled trials (RCTs) of PMX using survival 

rate as an endpoint have shown mixed results. Some show mortality reduction, and others show no effect. RCTs 

are the means of clinical research that provide the highest level of evidence regarding the efficacy of treatments.  

Aim: 

To evaluate the efficacy of polymyxin B hemoperfusion (PMX) using two years of DPC and to assess the 

association between SOFA score in patients with sepsis. 

Methods: 

A retrospective observational study with 44,177 patients included whose primary diagnosis was sepsis. Analysis 

of efficacy of PMX on adult sepsis patients using the propensity score matching method and the Japanese 

Diagnosis Procedure Combination (DPC) national inpatient database. Patient were stratified into five categories 

based on their baseline Sequential Organ Failure Assessment (SOFA) score and compared the mortality between 

PMX-treated and non-treated groups in each category and also continuous hemodiafltration (CHDF)-, ventilator- 

and noradrenaline-free days between the groups  

 

 

 

 

 

 

A nationwide observational study on polymyxin B hemoperfusion, an adjunctive therapy for treating 

sepsis. 
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Table 3: Baseline patient characteristics before and after propensity score matching 
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Results: 

Of 44,177 patients included in the study, 2191 received PMX. PMX significantly improved the survival of the patients in 

the SOFA score categories of 7–9 and 10–12. No significant difference in the survival rate in SOFA score categories of 0–

6, 13–15, and 16–24. In analyzing organ support-free days, PMX was also beneficial in the 7–9 and 10–12 SOFA categories 

compared to other categories. 

 

Figure 1: patients treated with or without PMX in propensity score-matched cohorts. Patients were stratified into five categories: 

SOFA score, 0–6, 7–9, 10–12, 13–15, and 16–24. Then, we compared the survival curves in each category 
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SOFA 
score 

Unmatched 
groups 

    Matched 
groups 

  

         
 PMX 

(n=2191) 
 

Control 
(n=41,986) 
 

 ASD (%) 
 

 PMX (n= 
2033) 
 

Control (n 
2033) 
 

ASD 
(%) 
 

        
0-6 483 (22.0) 27,006 (64.3)  75.3  456 (22.4) 407 (20.0) 4.8 

7-9 580 (26.5) 7729 (18.4)  16.2  553 (27.2) 463 (22.8) 8.4 

10-12 551 (25.1) 4499 (10.7)  33.1  510 (25.1) 529 (26.0) 1.7 

13-15 399 (18.2) 1991 (4.7)  38.9  356 (17.5) 404 (19.9) 4.9 

16-24 178 (8.1) 761 (1.8)  26.9  158 (7.8) 230 (11.3) 9.6 
 

 

Table 4: The number of patients in each SOFA score category before and after propensity score matching 
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Figure 2: Odds ratio of 28-day mortality across subsets defined according to individual SOFA score components of 

each organ 

 

 

 

 

 

 

 

 

 

Conclusion: 

A substantial relationship between PMX efficacy and baseline SOFA score was discovered in a large-scale 

inpatient database. This data revealed that patients with a medium SOFA score of 7–12 had a better effectiveness. 

The findings suggest a viable theory for choosing PMX-eligible patients, which should be tested in future RCTs. 

Reference: 

Fujimori K, Tarasawa K, Fushimi K. Effectiveness of polymyxin B hemoperfusion for sepsis depends on the 

baseline SOFA score: a nationwide observational study. Ann Intensive Care. 2021 Sep 26;11(1):141.  

 

 

 

 
Fever and hypothermia represent two populations of sepsis patients and are associated 

with outside temperature 
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Introduction:  

Fever is caused by release of pyrogens such as acute phase proteins and is frequently the first symptom of 

infection. It has long been recognized that there are variable thermoregulatory responses in sepsis. The sepsis-1 

definition of the Systemic Inflammatory Response Syndrome, therefore, had included both fever and 

hypothermia. In a meta-analysis of clinical data, hypothermic sepsis patients showed a higher mortality than 

those with fever. However, most included studies were small and there was a high heterogeneity. The 

immunological theory of resistance versus tolerance as two distinct, well-regulated response patterns to infection 

gained acceptance over the last decade. Recent animal studies added a pathophysiological and metabolic 

perspective whereby hypothermia is aimed at tolerance and energy conservation and fever is aimed at pathogen 

clearance. Physiological fitness, feeding, environmental temperature and the degree of the immune challenge 

seem to be important factors promoting fever or hypothermia in animal experiments. To evaluate whether similar 

processes might play a role in humans, we assessed the thermoregulatory response of septic patients and its 

association with predisposing factors including environmental temperature, disease severity and outcome in a 

secondary analysis of a large dataset. 

Methods: A secondary analysis of a large clinical dataset from a quality improvement trial. A binary logistic 

regression model was calculated to assess the association of the thermal response with outcome and a 

multinomial regression model to assess factors associated with fever or hypothermia.  

 

 

 

Results: Around 6542 analyzable cases we observed a bimodal temperature response characterized by fever or 

hypo- thermia, normothermia was rare. Hypothermia and high fever were both associated with higher lactate values.  

 

 

Frequency distribution of body temperature (°C) in 6542 patients with new onset of severe sepsis 
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Frequency of body temperature groups depending on mean outside temperature quartiles up to two 

days before sepsis onset 

Odds ratios for 28-day mortality from a logistic regression model without and with adjustment for other 

predictors of mortality 
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Hypo- thermia was associated with higher mortality, but this association was reduced after adjustment for other 

risk factors. Age, community-acquired sepsis, lower BMI and lower outside temperatures were associated with 

hypothermia while bacteremia and higher procalcitonin values were associated with high fever.  

Conclusions: Septic patients show either a hypothermic or a fever response. Whether hypothermia is a 

maladaptive response, as indicated by the higher mortality in hypothermic patients, or an adaptive response in 

patients with limited metabolic reserves under colder environmental conditions, remains an open question. 

 

Source: Thomas-Rüddel et al. Fever and hypothermia represent two populations of sepsis patients and are associated 

with outside temperature. Crit Care (2021) 25:368
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