
Generalized Linear Models (GLMs) analysis was used to establish an patient status 

prediction model based on real-time RT-PCR Ct value and their distribution in 

various patients groups. As shown in Figure 2, all the dots that stood for the ORF1ab-

qPCR positive patients aggregated and located in the area represent the high 

probability of death occurs, indicating that RNAaemia is tightly associated with 

severity. 

Since there is no direct evidence that SARS-CoV-2 could infect the blood cells, 

and serum virus load appear to reflect the severity, we assumed that the serum virus 

RNA probably was derived from the damaged organs and ruptured vessel, which was 

caused by aberrant and excessive immune responses. Because  inflammatory cytokine 

storm is frequently occurred in critically ill COVID-19 patients, we then asked that if 

there any laboratory parameters could be associated RNAaemia and contribute to the 

COVID-19 severity? 

 

Sharply increased IL-6 level was strongly associated with the COVID-19 severity 

       As shown in Table 2, the absolute counts of lymphocytes in the peripheral blood 

of the severe patients was lower, and became even lower in critically ill patients, 

which is consistent with recent report
17, 18

 ,while the absolute counts of neutrophils 

were higher in critically ill patients. Procalcitonin (PCT) value was higher in critically 

ill patients compared with another two groups, which was similar to other clinical 

observation
19

, indicating an obvious elevated inflammatory response in those patients. 

Remarkably, sharply increased IL-6 level was observed in critically ill patients, which 

was almost 10-folds higher than that of severe patients, moreover, all of the death 

cases exhibited extremely high IL-6 value(Table S1), suggesting that IL-6 might be 

an important biomarker of poor prognosis in COVID-19 patients. The extremely high 

level of  IL-6 is a hallmark and an important driving force of cytokine storm
20

, which 

may cause multiple organs functional disability in critically ill patients
4
. Consistently, 

the parameters stand for the organ dysfunction, including TnT (troponin T), AST 

(aspartate transaminase), ALT (aspartate transaminase), CRE (serum creatinine), and 

BUN (blood urea nitrogen), all appear to be higher in critically ill patients compared 

with another two groups. 

 

RNAaemia is closely associated with IL-6 level in critically ill COVID-19 patients 

         RNAaemia has been proposed in recent study as a COVID-19 related 
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phenomenon. Our data strongly suggest that both RNAaemia and high IL-6 level were 

exclusively observed in critically ill patients, which prompt us to further study the 

relation between them. As shown in Figure 3A, patients with RNAaemia exhibited 

much higher IL-6 level compared with other patients. We then checked the IL-6 value 

in each of the RNAaemia patients, strikingly, all of their IL-6 value were more than 

100 (Table S1). In order to  further confirm the relation between them, we firstly 

analyze the IL-6 value in the critically ill patients, notably, the mortality appeared to 

be correlated with IL-6 value ≥100 because all of the death in this study were belong 

to this group (Table S1), we therefore define IL-6 value ≥100 as high and the rest of 

cases as low, the IL-6 high patients accounted for 35.3% in critically ill group (Figure 

3B). As shown in Table 3, the incidence of RNAaemia was closely correlated with 

IL-6 high in critically ill  patients (R=0.902). These data clearly suggested that 

RNAaemia was related with poor prognosis, indeed, all the RNAaemia patients were 

at higher risk of multiple organs impairment compared to those patients without 

RNAaemia (Figure 4A-C). 
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Discussion 

        Although the detection of throat-swab rather than serum SARS-CoV-2  viral load 

is widely used for  the COVID-19 diagnosis, an undeniable fact is that serum SARS-

CoV-2 nucleic acid (RNAaemia) is detectable  in  part of the patients, however, in 

what scenario it become detectable and whether the incidence of RNAaemia could be 

correlated with specific type of patients  is not very clear. In this study, we 

investigated the distribution of serum SARS-CoV-2 nucleic acid positive cases in 

various patients groups, and the result showed that those cases all were confirmed 

only in critically ill patients group. Moreover, the laboratory data analysis strongly 

suggest that inflammatory cytokine IL-6 level was significantly elevated in critically 

ill patients. More importantly, the extremely high IL-6 level was closely correlated 

with the incidence of RNAaemia and the mortality. Our work may provide clues for 

developing new COVID-19 diagnostic strategy and therapeutic targets. 

       Although recent studies  have shown that IL-6 level increased in severe patients
14

, 

its level in COVID-19 critically ill patients is still unknown. IL-6 is one of the major 

pro-inflammatory factors that contribute to the formation of cytokine storm, which 

largely enhance the vascular permeability and impair the organs function. This 

observation might help to explain that why serum SARS-CoV-2  viral RNA was only 

able to be detected in patients with extremely high level of IL-6. We still could not 

rule out the possibility that SARS-CoV-2 virus amount grow explosively in a short 

period, which in turn induced the massive cytokine storm that characterized by 

elevated level of cytokines such as IL-6. We have to point out that due to the shortage 

of detection kit, the results of other cytokines could not be obtained and those 

investigations should be warranted in future study. 

       Our research indicated that serum SARS-CoV-2  viral load and IL-6 level could 

serve as an indicator of poor prognosis. Since the mortality of COVID-19 critically ill 

patients is considerable, the host-directed therapies should be an option. If  IL-6 could 

become a therapeutic target for treatment of critically ill patient? Notably, the IL-6  

monoclonal antibody-directed COVID-19 therapy has been used in clinical trial in 

China (No.ChiCTR2000029765). Our data strongly support this notion and efficacy 

of IL-6 monoclonal antibody directed therapy remains to be fully evaluated. 
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