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Letter to the Editor 

A meta-analysis of the association between calprotectin 

and the severity of COVID-19 
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ear Editor, 

Severe Acute Respiratory Syndrome Coronavirus Type 2 (SARS- 

oV-2) is a new coronavirus that causes human Coronavirus Dis- 

ase 2019 (COVID-19). Following an outbreak in Wuhan, China, the 

irus has rapidly spread globally. Disease severity is largely incon- 

istent as the virus spreads and mutates, as is patient status. Many 

tudies were currently underway to identify prognostic predictors 

or patients; in particular, inflammatory factors such as C-reactive 

rotein, ferritin, and d -dimer have been reported as poor prognosis 

redictors for patients with COVID-19. 

We read with great interest the report in this Journal by 

entzer et al. who found that serum calprotectin levels were 

ot an independent predictor of severe COVID-19 in ambula- 

ory adult patients. 1 Other investigators have found that calpro- 

ectin levels in severe COVID-19 patient groups were significantly 

igher than in non-severe patient groups. 2 Moreover, the prognos- 

ic value of circulating calprotectin on the clinical course of COVID- 

9 as was shown to differ by sample type(such as serum, plasma, 

eces). 3 In view of several recently published studies on plasma 

alprotectin, we conducted an updated meta-analysis b y system- 

tically searching PubMed, Web Of Science, and The Cochrane Li- 

rary between January 1st, 2019 and December 20th, 2021. In to- 

al, eight articles with 805 patients were identified ( Table 1 ). Pa- 

ients were divided into a severe group (intensive care unit treat- 

ent, invasive mechanical ventilation, multiple organ failure or 

eath) and a non-severe group according to their disease condi- 

ion. Our analysis of these eight cohort studies generated consis- 

ent results; calprotectin plasma levels in the severe group were 

ignificantly higher than the non-severe group. A meta-analysis 

orest plot showed the overall pooled estimate was 1.18 (95% con- 

dence interval (CI): 0.74, 1.62) ( Fig. 1 ). Also, the heterogeneity ( I 2 )

as 82.3% and the Egger value was 0.469, indicating no publication 

ias. 

Thus, plasma calprotectin levels were related to COVID-19 pa- 

ient severity; the index was significantly higher in the severe 
ttps://doi.org/10.1016/j.jinf.2022.01.022 
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roup than the non-severe group. This observation was also con- 

istent with a previous meta-analysis. 3 Typically, calprotectin is 

eleased upon initial inflammatory stimulus, and is triggered by 

he toll-like receptor-4 (TLR-4) on granulocytes, and is involved in 

eutrophil-related inflammation processes. Calprotectin exerts an- 

ibacterial effects toward some bacteria, including Escherichia coli 

nd Staphylococcus aureus. 1 , 4 Therefore, calprotectin is an effective 

ntibacterial protein. 

Calprotectin concentrations greater than 24.1 mg/L are associ- 

ted with a significant increase of approximately 25% in the risk 

f death, 5 thus the higher the calprotectin level, the more severe 

he inflammation, the more severe the patient’s condition, and 

he worse the prognosis. Christensen et al. reported that patients 

ith severe Novel Coronavirus Pneumonia had higher plasma B 

ell activity and calprotectin levels, while transcripts related to im- 

une function were mostly reduced, affecting B cells in particu- 

ar. 6 Therefore, these data suggest a new exploratory direction for 

OVID-19 patient treatments in the future. 

Calprotectin is found not only in the blood (serum or plasma), 

ut also in the feces. Several studies reported that SARS-CoV- 

 bound to intestinal epithelial cells via specific receptors and 

romoted acute inflammation characterized by neutrophil and 

acrophage infiltration. 7 Therefore, fecal calprotectin levels may 

lso be used to study patients with Novel Coronavirus Pneumo- 

ia. Similarly, fecal calprotectin levels in a COVID-19 plus diar- 

hea group were significantly higher than in controls. 8 Shokri-Afra 

t al. also identified higher plasma and fecal calprotectin levels 

n COVID-19 patients when compared with healthy subjects, but 

o differences in patients with or without gastrointestinal symp- 

oms. 9 Ojetti et al. identified a significant association between high 

ecal calprotectin levels and COVID-19 pneumonia, and also disease 

everity. 10 

With the general acceptance of the COVID-19 epidemic,it is im- 

ortant to identify patients at higher risk of severe disease at 

arly clinical stages. Our results support calprotectin as an impor- 

ant COVID-19 biomarker, and its clinical use in predicting disease 

everity. Although the number of studies in our meta-analysis was 

mall, our data provide a key direction for future treatment possi- 

ilities. 
eserved. 
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Table 1 

The main results of studies that reported Calprotectin. 

Severe Group ∗ Non-severe Group 

ID Sample Size (N) Calprotectin ∗∗ Sample Size (N) Calprotectin ∗∗ Primary Results/Conclusion 

García, L. 

et al.2021 

8 7.1 (4.5–10.3) mg/L 58 3.1 (1.9–4.4) 

mg/L 

Calprotectin and GDF-15 might have a potential role 

in the assessment of prognosis in COVID-19 patients. 

Kaya, T.et 

al.2021 

38 44.8 (34.5–61.5) 

ng/mL 

42 37.9 (30.3–46.2) 

ng/mL 

Serum calprotectin level seems to be a useful 

biomarker that can predict the severity of COVID-19 

disease. Serum calprotectin is a significant predictor 

of ICU requirement in patients with COVID-19. 

Mentzer, A. 

J. et al. 

2021 

66 7.546 

(3.992–11.685) 

μg/mL 

53 2.715(1.493–

4.628) 

μg/mL 

Serum calprotectin does not support the prediction of 

COVID-19 deterioration in outpatients, but it supports 

the continued use of biomarkers such as CRP and 

standard clinical assessments as well as the 

prediction of the deterioration of other respiratory 

diseases in SDEC. 

Nevejan, L. 

et al. 2021 

25 3.7 (1.7–5.7) mg/L 179 2.1 (1.3–3.8) 

mg/L 

Measuring cCLP in COVID-19 patients helps the 

clinician to predict the clinical course of COVID-19. 

Shrivastava, 

S. et al. 

2021 

31 

18,183 ± 2512 ng/mL 

32 

16,589 ± 2651 ng/mL 

Induction of elevated levels of alpha-defensins and 

S100A8/A9 is associated with poor disease outcome 

in COVID19 patients. 

Bauer, W. 

et.al. 2020 

8 3.77(1.90–5.16) 

mg/L 

11 2.08(1.36–2.59) 

mg/L 

Calprotectin represents a novel and useful 

discriminator in COVID-19 patients admitted to the 

ED with respect to disease outcome, in particular 

MOF, with calprotectin measurement in blood 

samples being easily applicable in routine 

laboratories. 

Shi, H. 

et al. 2020 

32 8039 ±703 ng/ml 62 

3365 ±3146 ng/ml 

Serum calprotectin levels track closely with current 

and future COVID-19 severity, strongly implicating 

neutrophils as active perpetuators of inflammation 

and respiratory compromise in COVID-19. 

Lee, A. 

et al.2021 

30 12.60 (8.10– 18.50) 

μg/mL 

75 2.60(1.40– 5.28) 

μg/mL 

Serum calprotectin levels were significantly elevated 

in severe COVID- 19 cases. The prevalence of 

clinically significant aPL did not differ. The link 

between calprotectin and inflammatory pathway in 

COVID- 19 may help improve the management and 

outcomes of COVID- 19 patients. 

∗ Severe group (intensive care unit (ICU) treatment, invasive mechanical ventilation, multiple organ failure or death . 
∗∗ Plasma calprotectin level is displayed at the level of mean ± SD or median (IQR). 

Fig. 1. Forest plot (FEM) comparing the mean differences in calprotectin level between severe and non-severe COVID-19. 
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