
SCIENTIFIC LETTER

Serum amyloid A is a predictor for prognosis of COVID-19

To the Editors:

The coronavirus disease 2019 (COVID-19) outbreak
originated in Wuhan, China, in December 2019. It has
now affected 197 countries. By 27 April 2020, it was
reported that 2 878 196 individuals were infected, with
6.1% of patients diagnosed with severe illness, and more
than 198 000 deaths worldwide.1 Early identification and
prediction of acute exacerbation is of great importance
for the management of COVID-19. However, a serum
biomarker for prognosis of COVID-19 is currently lacking.
Serum amyloid A (SAA) is commonly elevated in the

acute phase of inflammatory diseases.2 We describe
levels of serum SAA, C-reactive protein (CRP) and pro-
calcitonin (PCT) in patients with COVID-19 during
their hospital admission.
We recruited patients with COVID-19 from 20 January

to 10 March 2020, and detected serum markers (SAA,
CRP and PCT) within the first day of hospitalization. This
study was approved by the Hospital Ethics Review Com-
mittee (Ethics No 20201134) and the patients’ informed
consent was exempted. The outcomes of these patients
were recorded as either improved and discharged or
acutely exacerbated, according to oxygenation status (oxy-
gen saturation < 93% and arterial partial pressure of oxy-
gen/oxygen concentration ≤ 300 mm Hg) and chest
radiograph (>50% lesions progression within 24–48 h in
pulmonary imaging). Logistic regression model and
receiver operating characteristic (ROC) curve were
analysed to investigate the possible roles of SAA, CRP and
PCT in prognosis prediction of COVID-19.
The current observational study enrolled 118 patients

with COVID-19 (64 males) whose average age was
(mean � SD) 49.55 � 15.95 years and the time of illness
onset ranged from 1 to 14 days. On admission, 16 cases
were diagnosed as severe COVID-19 and the remaining
102 patients were identified as ordinary cases, who
received further medical surveillance to investigate the
prognosis. The levels of SAA, CRP and PCT were mark-
edly elevated in patients with severe illness compared
with ordinary cases (SAA (mean � SD): 40.42 � 52.62 vs
198.32 � 55.12 mg/L, P < 0.001; CRP (mean � SD):
16.55 � 10.99 vs 46.52 � 35.21 mg/L, P < 0.001; PCT
(mean � SD): 0.051 � 0.041 vs 0.125 � 0.148 ng/mL,
P < 0.001) (Fig. 1). Furthermore, all 102 ordinary patients
received antiviral therapy (Arbidol, Suzhou, China), of
which 71 patients recovered and were discharged, but
31 cases underwent acute exacerbation. Logistic regres-
sion showed that SAA, but not CRP or PCT, could serve
as an independent predictive factor of disease prognosis

(OR: 1.031, 95% CI: 1.004–1.060, P < 0.05). ROC analysis
demonstrated that SAA conferred greater diagnostic value
than CRP and PCT in predicting disease progression
(area under the curve (AUC): 0.9683 vs 0.8089 and
0.7684, both P < 0.05) (Fig. 2).
Primary inflammation, driven by rapid viral replica-

tion and release of potent pro-inflammatory cytokines,
occurs at the early stage of 2019-novel coronavirus
(nCoV) infection.3 The pulmonary infiltrate and diffuse
alveolar damage in COVID-19, validated by autopsy
study,4 could potentiate further secretion of a variety of
inflammatory cytokines.5 Overall, we found that SAA
and CRP were notably elevated in patients with
COVID-19 at the start of their hospital stay, although
patients had mild respiratory symptoms with focal pul-
monary infiltrates. SAA could be an independent pre-
dictive factor of severe COVID-19, with an accuracy of
89.1% in predicting acute exacerbation (cut-off value:
122.9), Further evidence needs to be collected to con-
firm the possible correlation between SAA and the
severity of outcome in COVID-19.

Figure 1 The level of inflammatory indicators in patients with

COVID-19 on admission ( , will worsen; , has worsened; ,

remain mild). COVID-19, coronavirus disease 2019; CRP, C-

reactive protein; PCT, procalcitonin; SAA, serum amyloid A.
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Figure 2 The diagnostic value of inflammatory indicators in

predicting acute aggravation of COVID-19 ( , serum

amyloid A, AUC: 0.9683; , C-reactive protein, AUC: 0.8089;

, procalcitonin, AUC: 0.7684). AUC, area under the curve;

COVID-19, coronavirus disease 2019.
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