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Dear Editor,

We had previously reported that rheumatoid factor is not a con-
tributing factor to the risk of deep vein thrombosis and suggested
that autoantibodies such as antiphospholipid antibodies (aPL)
could be a possible trigger [1]. In the face of the recent corona-
virus disease 2019 (COVID-19) pandemic, among various re-
ports on its clinical features, we have been interested in emerg-
ing reports on associations between aPL and thromboembolic
events in COVID-19 patients [2-6].

Despite the potential importance of aPL as a clue to the patho-
genic mechanism of coagulopathy in COVID-19, these recent
reports demonstrate a lack of expertise and no standardized re-
porting system (Table 1). Therefore, as laboratory physicians,
we highlight five key problems associated with reporting aPL
test results, with particular relevance to COVID-19.

First, there is a lack of reporting of the antibody titer. Transient
elevation of aPL level may occur during infection; therefore, low
titers of aPL have low clinical significance. Consequently, report-
ing the aPL level in numerical form is a very basic and important
factor for diagnosing antiphospholipid antibody syndrome (APS),
which is based on an anticardiolipin (aCL) level >40 IgG phos-
pholipid (GPL)/IgM phospholipid (MPL) or >99th percentile (p99),
or anti-beta-2-glycoprotein | (aB2GPI) >p99.

Second, there is a lack of reporting of the cut-off value for these
tests. The solid-phase aPL test guidelines recommend using the
p99 as a cut-off value for both aCL and ap2GP!I tests [7]. How-
ever, not all reagents can reflect the p99. In particular, for aCL,
GPL or MPL units (U/mL) are still used, and therefore the cut-
off for many reagents remains inconsistent with the p99. Some
manufacturers provide additional information on the GPL/MPL
levels corresponding to the p99; however, 40 GPL/MPL is gen-
erally higher than the p99. Considering the variety of cut-off val-
ues, the setting condition and related information of the reagents
should be carefully checked and presented in reports.

Overall, the p99 is more widely used, especially in new auto-
mated systems such as fluorescence enzyme immunoassay
(FEIA) and chemiluminescence immunoassay (CLIA) than in
conventional ELISA, and in aB2GPI test reagents than in aCL
test reagents. However, in the field of obstetric medicine, the in-
clusion of low-titer aCL and ap2GPI for the diagnosis of purely
obstetric APS has been continuously recommended; therefore,
there are different views on the appropriate cut-off value with
respect to the 95th or 97.5th percentile [8].

Third, the detailed methods and manufacturers of kits are of-
ten not mentioned in these reports. Various reagents are used
for ELISA worldwide, which show corresponding variability; how-
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Table 1. Recent reports on aPL associated with COVID-19

Zhang, Harzallah, Beyrouti, Sungand Hossri,
Characteristics etal. etal. etal. Anjum etal.
2020121 202031 2020[4] 2020([5] 2020[6]
Cases (N) 3 56 6 1 2
aCL
Titer No No grade Yes Yes
Cut-off value No No No Yes Yes
Methods No No No No No
Manufacturers No No No No No
IgA test Yes NT NT Yes NT
ap2GPI
Titer No No grade Yes No
Cut-off value No No No Yes No
Methods No No No No No
Manufacturers No No No No No
IgA test Yes NT NT Yes NT
LA
Methods No Yes No Yes NT
Manufacturers No No No No NT
Dually checked No Yes No Yes NT
Dual test No No No Yes NT
interpretation

Abbreviations: aPL, antiphospholipid antibodies; COVID-19, coronavirus dis-
ease 2019; aCL, anticardiolipin; NT, not tested; ap2GPI, anti-beta-2-glyco-
protein I; LA, lupus anticoagulant.

ever, more recent automation systems such as FEIA and CLIA
tend to reduce the variability. Moreover, CLIA is characterized by
significantly improved background noise, which can be more
sensitive than other methods. Therefore, information on the meth-
odology and manufacturers is crucial for establishing a diagno-
sis of APS.

Fourth, there is a lack of clarity in the reports on IgA aPL. IgA
is recommended for interpreting the clinical implications of aPL
when both IgG and IgM tests are negative. However, the results
of IgA tests are rarely reported, and there is insufficient data and
lack of consensus of the clinical relevance. This issue should be
handled with caution as a sensitive subject in case reports. Un-
like 1gG and IgM, IgA measurement cannot be calibrated; Thus,
the basic information for the test described above is more es-
sential.

Fifth, the possibility of a false-positive result for the lupus anti-
coagulant (LA) test is rarely considered. The challenge of secur-
ing an adequate sample is a more fundamental issue than stan-
dardizing the procedure in actual LA testing. In recent reports,
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highly frequent LA positivity of 45% (25/56) and 83.3% (5/6)
was found in COVID-19 patients without thromboembolism and
in stroke patients, respectively [3, 4]. However, the possibility of
false positives cannot be excluded due to a high C-reactive pro-
tein level or the anticoagulant drug dosed for coagulopathy man-
agement [9, 10]. A false-positive LA result is more likely when
compared to the positive result frequency of solid-phase aPL
tests of only 10% (5/50) and 16.7% (1/6) in these two studies,
respectively. Therefore, LA testing in an acute ill state is not rec-
ommended [10].

In closing, the substantial confusion caused by the COVID-19
pandemic can be likened to a Korean proverb: “No matter the
urgency, you must thread through the eye of the needle not around
the needle.” That is, to obtain reliable results, the basics and
principles of laboratory testing and reporting need to be followed
and maintained under the current urgency of the pandemic more
stringently than ever. In particular, the reporting of titers, cut-offs,
test methods, manufacturers, and other detailed information can
be used as a basic principle to reduce the confusion regarding
inter-assay variability, allowing clinicians to obtain more accurate
information on the condition of their patients. Checking for anti-
body persistence or verification using other methods is also rec-
ommended. The LA testing should not be considered in an acute
ill state due to sample problem.

Standardization of aPL tests is an ongoing issue, with continu-
ous efforts from various international committees to achieve a
consensus. Thus, we hope that COVID-19 would be a trigger to
find a resolution.
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