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antibody: an updated systematic review and meta-analysis
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ABSTRACT

OBJECTIVE: This systematic review and meta-analysis aimed to investigate the
diagnostic accuracy and prognostic role of the SARS-CoV-2-specific IgA antibody.

METHODS: A computerized search was conducted on MEDLINE, Scopus, Web
of Science, Cochrane Library, and Google Scholar, using the relative keywords.
Received citations were screened, and relevant data were extracted from the
included studies. The methodological quality of the articles was assessed through
modified version of the quality assessment of diagnostic accuracy studies tool-2.
To analyze the risk of bias, four domains were reviewed: patient selection, index
test, reference standard and flow & timing; three domains, patient selection,
index test, and reference standard, were assessed based on applicability. Review
Manager-5.4 and Meta-DiSc were used for analysis.

RESULTS: Twenty-nine studies were included in the qualitative synthesis, and
only |5 studies were included in the quantitative synthesis. On pooled analysis,
the overall sensitivity of IgA was 90% (87% to 92%), specificity 94% (92% to
95%), positive likelihood ratio (LR) 9.33 (3.40 to 25.57), negative LR 0. 14 (0.05 to
0.37), diagnostic Odds Ratio 71.5 (13.22 to 382.80), and overall area under the
curve was 96.5%. Overall random effect estimate demonstrated a significant
elevation of IgA in the severe group [standardized mean difference=0.23, 95%
Cl10.10t00.36), p=0.0005], compared to non-severe group.

CONCLUSION: The current evidence suggests that IgA has good sensitivity,
specificity, and accuracy in detecting patients with COVID-19 along with the
clinical and laboratory characteristics. The prognostic role of IgA needs more
comprehensive investigations on larger samples to reach conclusive evidence.

KEYWORDS: Immunoglobin A (MeSH); Sensitivity (MeSH); Specificity (MeSH);
Prognosis (MeSH); Diagnosis (MeSH); COVID- 19 (MeSH)
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INTRODUCTION polymerase chain reaction (RT-PCR),
the gold standard diagnostic test

suggested by current

he prevalence of coronavirus
disease 2019 (COVID-19)
continues to increase, reaching

more than 254 million confirmed cases
and 5.11 million deaths globally.' In
order to prevent the spread of the
disease, infected patients must be
identified and quarantined as soon as
possible. Several COVID-19 diagnostic
tests have been reported. Severe acute
respiratory syndrome coronavirus 2
(SARS-CoV-2) virological testing is
frequently suggested for the diagnosis of
COVID-19 because it offers the most
conclusive proof of the virus's
existence.” Reverse transcription-

recommendations, may identify SARS-
CoV-2 RNA in respiratory samples.’
However, a number of variables have
been found to significantly impact the
performance of RT-PCR tests, including
improper specimen collecting
procedures, viral load, time since
exposure, and specimen source, all of
which might lead to false-negative tests
findings.** As a result, more diagnostic
tests are urgently required to reduce
the risk of misdiagnosis or developing
critical illness, which may lead to
hospitalization and even death.
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Serological testing for specific
antibodies against SARS-CoV-2, such as
immunoglobulin A (IgA), 1gG, and IgM
antibodies, have been proposed as
additional diagnostic techniques since
they can reveal information regarding
current or past infection.”” While some
articles revealed that serological tests
have a good sensitivity (up to 97.8%)
and better accuracy when combined
with PCR, there is a scarcity of high-
quality evidence supporting the
utilization of immunoglobulin screening
for COVID-19.° The subtype of
antibody, serological test kit, detection
duration, and measurement technique
all varied considerably between
studies.’” There is no agreement on how
to interpret antibody test findings. The
diagnostic accuracy of immunoglobulins
may be affected by the link between
their presence and the disease severity
or immunization.'® IgA tests, in addition
to IgG, might be beneficial in individuals
presenting with uncommon symptoms
as well as when RT-PCR persistently
showed negative results in a suspected
case. IgA was the most common
immunoglobulin found in early COVID-
19 iliness, according to Zervou et al."
Furthermore, they stated that IgA levels
were greatest in individuals with a
serious and life-threatening condition."
Moreover, Caselli and his colleagues
highlighted that IgA detection may be
valuable in the detection of COVID-19
and the prediction of its outcomes."
However, there is a need for developing
a systematic review and meta-analysis
to summarize and criticize the current
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evidence. Therefore, the purpose of
this meta-analysis was to look at the
diagnostic and prognostic role of the
SARS-CoV-2-specific IgA antibody.

Research Questions

o Based on the current literature,
what is the diagnostic test accuracy
of IgA antibody SARS-CoV-2 in
patients with COVID-19?

« Based on the current literature,
what is the prognostic role of IgA
antibody SARS-CoV-2 in patients
with COVID-19?

METHODS

Search Strategy

The Preferred Reporting Items for
Systematic Reviews and Meta-Analyses
(PRISMA) statement was followed
while conducting this study.” PubMed,
Scopus, Web of Science, Cochrane
Library, and Google Scholar were used
to search relevant articles
systematically. The search term was as
follows: (Immunoglobulin A OR
“Immunoglobulin A*" OR IgA OR "IgA
Antibody" OR "Antibody, IgA" OR IgAl
OR IgA2) AND (COVID-19 OR
"COVID 19" OR SARS-COV-2 OR
Coronavirus OR COVID). In addition,
we performed a manual search by
looking at the references in the included
articles and the relevant references in
PubMed.

Inclusion and exclusion criteria

Those studies satisfying all of the
following criteria were included in the
present study:

(I) Population: Studies that included
patients with confirmed COVID-19
with RT-PCR, serology, and clinical
presentation;

@

~

Intervention/Exposure: Studies that
assessed the level of IgA against
SARS-CoV-2 using RT-PCT or
ELISA;

(3) Comparator/Control: Studies that
compared between IgA and the
gold standard method or IgA and
other immunoglobulins;

(4) Outcome: Studies that reported the
diagnostic accuracy of IgA and/or
the its role in differentiation
between mild and severe cases

PubMed Scopus Web of Science

678 Citation(s) 268 Citation(s) 1641 Citation(s)

Cochrane CENTRAL Google scholar

155 Citation(s) 518 Citation(s)

~N 1

2760 Non-Duplicate
Citations Screened

Inclusion/Exclusion

@AWI ied

Y
160 Anticles Retrieved

Inclusion/Exclusion

Criteria Applied

2600 Articles Excluded
After Title/Abstract Screen

121 Articles Excluded
After Full Text Screen

10 Articles Excluded
During Data Extraction

29Included articles (15 included in Meta-analysis)

Figure |: PRISMA flow diagram of the study

(prognosis);

(5) Study design: Observational
(cohort, case-control, or cross-
sectional) studies.

Theses, conference abstracts, reviews,
non-English studies, and studies whose
data were unreliable for extraction and
analysis were all excluded.

Study Selection

Two independent reviewers performed
two distinct phases of eligibility
screening: (a) titles and abstract
screening and (b) full-text screening.
Disagreements between the two
reviewers were addressed through
conversation.

Data Extraction

Using an offline data extraction sheet,
two authors independently extracted
the data. (1) study design and ID; (2)
patient's characteristics; (3) risk of bias
domains; and (4) outcomes. The census
was used to resolve disagreements.

Risk of bias assessment

The methodological quality of the

articles was assessed using a modified
version of the quality assessment of
diagnostic accuracy studies tool-2
(QUADAS-2)."” To analyze the risk of
bias, four domains were reviewed:
patient selection, index test, reference
standard, and flow and timing; three
domains, namely patient selection,
index test, and reference standard,
were assessed based on applicability.

Data Synthesis

Extracted data were analyzed using
Review Manager 5.4 and Meta-DiSc |.4
software. To detect the diagnostic value
of IgA, we performed a diagnostic test
accuracy analysis using the extracted
data of each study, including the
numbers of included patients, true-
positive (TP), true-negative (TN), false-
positive (FP), and false-negative (FN).
The test was performed to identify the
sensitivity, specificity, positive likelihood
ratio (LR), negative LR, and Summary
receiver operating characteristics
(SROC) curve. To identify the
prognostic value of IgA, we used the
contentious comparison between the
severe and non-severe COVID-19
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Table I: Summary table of baseline characteristics of the studies included

Study design

Country

Study design

Method of IgA
detection

Time from symptom
onset to sampling

Chi-square P-value

Zervou
2021"°

USA

Cohort study

ELISA

-For 82 hospitalized
patients: between
1-59 days

- For 100 ambulatory
hospital employees:
between 35-57 days

IgA was detected in 60% of samples within 7 days'
post onset of symptoms.

Patients with severe and critical illness showed the
highest IgA levels.

Regardless of age, sex, and duration of symptoms,
there was a statistically significant correlation
between IgA levels and critical disease (p = .05).
10% of 100
ambulatory hospital employees who had

IgA was detected only in

antibody testing after 28 days post onset of
symptoms

Reinwald
2021"

Germany

Cohort study

ELISA

NR

At follow up period, seroprevalence of anti-SARS-
CoV-2IgAwasincreased from | 1.7% to 15%.
There was a correlation between symptom burden

increase and class switch from IgA to IgG

Xue 2021°

China

Cohort study

Chemilumine
scence
method

The average time was
8 days

The positive rate of IgA was 97% in the cohort.

A peak of IgA was detected after admission by 10-15
days.

The progress of pulmonary lesions in severe
COVID-19 patients can be predicted by
combination of IgA and IgG and this combination is
closely related to hypoxemia

It was found that IgA and IgG have an important role
in the defense against destruction and invasion of

bronchial and alveolar epithelium by the virus.

Staats 2020

Germany

Cohort study

ELISA

NR

There was arestriction of IgA2 to severe disease

In severe cases, IgA2 showed the strongest
discrimination between nonfatal and fatal outcome.
There was a correlation between CRP levels and
anti-SARS-CoV-2 IgG and IgA2 levels in severe cases
There was a correlation between anti-SARS-CoV-2
IgA2 and ecDNA.

Aita 2020"

Italy

Cohort study

ELISA

NR

Saliva and nasopharynx swabs were both negative in
35 (82%) out of 43 patients while there were SARS-
COV-2 positivein 7 (16%).

Saliva and NP swabs did not match perfectly in one
case (Negative NP-swab, Positive saliva).

Positive molecular results had been significantly
correlated with the duration of the disease (p =
0.0049).

SARS-COV-2 was negative on both saliva and NP-
swab in 326/326 screened subjects.

18 out of 27 saliva samples tested for IgA had been
found to be positive.

Positivity of salivary IgA had been associated with
CPR values (p = 0.0183) and pneumonia (P=
0.002), not with other molecular and clinical data or
other serum immunoglobulins.

Carnecilli
2021"

Italy

Cross-
Sectional

ELISA

23 (12-45) days
(Median-IQR)

The analysis revealed that IgA seroconversion
seems to happen between 6 and |15 days.

Severe cases demonstrated higher response of IgA
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in comparison with mild cases when analyzing
optical density (8.3 versus 5.6, p < 0.001).

After the stratification according to the disease
severity, IgA response had been found to be more
vigorous in severe cases.

Caramelli
20217

Brazil

Cross-
sectional

ELISA

NR

This study found that there was no difference in the
prevalence of IgA and IgG positive test between
women and men and in individuals over 60 years and
under 60 years of age.

Controversy, analyzing only patients with positive
samples showed that IgG levels in positive samples
were higher than positive IgA ones, 3.00 (IQR =
1.68-5.65), and 1.95 (IQR = 1.40-3.38),
respectively; P =0.017

Moreover, patients with isolated IgA positive
samples had significantly lower IgA levels than those
with positive tests of IgG and IgA 1.95 (IQR = 1.60-
2.40) and 3.15 (IQR = 2.20-3.90), respectively, P =
0.005

These data reported in this study demonstrated that
IgA distribution showed a deviation to the left when
compared with IgG distribution data.

Furthermore, many cases with positive IgA had
slightly elevated levels ofimmunoglobulin.

Caselli
2020"

Italy

Cross-
sectional

ELISA

Between |-78 days
after hospitalization

The results revealed that 35.7% of SARS-COV-2
patients have particular antiviral IgA at the ocular
level that lasts up to two days post the onset of the
disease.

Most of IgA positive cases showed mild symptoms.
The study data demonstrated that the anti-SARS-
COV-2 IgA had long persistence at the eye level and
suggested that the detection of IgA can be
immensely helpful for the clarification of the virus
epidemiology and pathology.

Fox
2020

USA

Cross-
sectional

ELISA

3-4 days

All samples showed significant reactivity of specific
IgA to the full spike, while 80% showed that
secretory Ab and specific IgA are binding to
Receptor-Binding Domain.

IgA was highly correlated with sAb which indicated
that most IgA to be sigA.

Overall, the study data showed that in the human
milk, the response of a robust slgA-dominant SARS-
CoV-2 Ab should be anticipated in a substantial
majority of patients.

Ali 2020

Switzer-
land

Cohort study

Lateral flow
immunochro
matographic
(LFIA) and
electro-chemil
uminescence
immunoassay
(ECLIA)

Two weeks

The increased total IgA was significantly associated
with severe illness (sdCOVID, P=0.01; scCOVID,
p-value<0.001).

Among antiphospholipid antibodies, both cohorts
were severe illness significantly correlated with anti-
Beta2 Glycoprotein-| IgA (sdCOVID and scCOVID,
P<0.001), and high anti-Cardiolipin IgA (sdCOVID
and scCOVID, p-value<0.001).

Infantino
2020”

Italy

Cross-
sectional

ELISA

5-7 days

Eight patients out of 30 patients included in this
study were positive for IgA at the Time from
symptom onset.

This study recommended the inclusion of IgA
antibodies among COVID- 19 serological test.
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The study showed that about 39.22% of all included
COQOVID-19 patients showed unusual change in the
levels of plasma anti-SARS-CoV-2 IgA.

IgA high levels persisted for more than six months
after recovery.

IZVS';IOB Russia Crcz.ss- | ELISA NR - IgA antibodies showed more robust response to
sectiona COQOVID-19 and appeared earlier than IgG.
- Throughout the observation period, the increased
anti-SARS-CoV-2 IgA levels had been recorded in 28
out of 180 participants, one of them was infected
with COVID-19 disease.
- Of 691 participants, 524 had IgA against COVID-19
in the human milk.
Juncker Nether- | Cohort ELISA NR - This study showed that specific immunoglobulin A
20217 lands study persisted in the human milk for about ten months
after a polymerase chain reaction which confirms
the COVID- |9 infection.
- This study revealed that the sensitivity of
Needle Canada | €TSS ELISA 60 days (38-67) Eurolmmun SARS-CoV-2 ELISA immunoglobulin
2021% sectional Median (IQR) class A (IgA) was 91.3% while the IgA specificity was
90.8%.
) Cohort ICU-patients had an increased level of IgA
» | Ch NR 2 days P g
Ca0 2020 na study 4 compared with non ICU-patients (21.1% vs 7.4%)
Cohort Real time 16 (12.0-20.0) There was no significant difference in the serum
Chen 20207 | China (Median time from circulating IgA between the recovered group and
study PCR
disease onset to death) death group.
Cohort Real time There was no significant difference in the serum
Fu 2020% China NR circulating IgA between the survival group and death
study PCR
group.
2 Chi Cobhort Real time NR There was no significant difference in the IgA level
He 2020 ina study PCR between the severe group and non-severe group.
Cohort Real time There was no significant difference in the IgA level
30 -
Han 2020 China study PCR NR between the severe and non-severe groups.
. . Chi Cohort Real time NR There was no significant difference in the IgA level
Liu 2020 ina study PCR between the severe and mild groups.
There was no significant difference in the IgA level
Cohort Real time between the severe and mild groups.
. 32 .
Qui 2020 China study PCR NR The level of IgA in COVID-19 patients was within
the normal range.
Of 82 samples from SARS-COV-2 PCR-positive
) . Cross- cases, 68 tested positive al4 tested negative for IgA.
Beavis 2020” | USA sectional ELISA NR The real-time PCR assay showed good specificity for
IgA.
About 3 weeks after the onset of COVID-19
symptoms, 80% of the COVID- 9 cases developed
Brandstetter Cross- "
2020 Germany sectional ELISA NR some specific IgA responses.
: Also, subjects in the non-COVID group had an
elevated IgA values (7.6%).
Jaaskeldinen ) Cross- 1l d IgA specificity was 73.0%. Of 39 COVID-19
2020% Finland sectional ELISA s patients, | | were IgA positive
Lassauniére Cohort The results showed that the specificity of the IgA
2020% Denmark study ELISA, PCR was 93% while the sensitivity was 90%.
126 KMUJ 2023, Vol. 15 No.2
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Montesi Cohort Euroimmun IgG/IgA test showed higher sensitivity
Ontesinos | Belgium ELISA, PCR 10 days than Maglumi™ IgG/IgM test (64.3 % Versus 84.4
2020 study %)
Colk?ssen Turkey Cohort ELISA, PCR NR Serum IgA was S|gn|f|cantly higher in the severe
2021 study group compared to mild group
IgA levels in severe cases were significantly higher
Cohort than those mild or moderate cases. IgA detection
39 .
Ma 2020 China study ELISA, PCR 4-10 shows the highest sensitivity during about 4-25 days
afterillness onset
Cohort i
Nie 2020° China oho ELISA, PCR NR IgA I'evels in severe cases were comparable to those
study of mild cases.

NR: Not reported

Figure 2:

Risk of bias summary

cases using the Inverse-variance (I-V)
method with a Random-effect estimate
to generate the standardized mean
difference (SMD) between both groups.
Heterogeneity was resolved with a
sensitivity analysis.

RESULTS

Literature search results and
Characteristic of included studies

Our search of the databases resulted in
3260 articles, which were reduced to
2760 after removing the duplications.
About 2600 studies were excluded in
the stage of Title/Abstract screening,
and 131 studies were excluded in the
stage of full-text screening, resulting in
29 included studies in the qualitative
synthesis (Systematic review). Out of
them, only 15 articles were included in
the Meta-analysis. The PRISMA flow
diagram is presented in Figure |.

Out of the included studies, |9 studies
were cohort and |0 studies were cross-
sectional. In terms of method of IgA
detection, |5 studies used ELISA alone,
six studies used RT-PCR alone, and five
studies used both ELISA and RT-PCR,
one study used Chemiluminescence
method, one study used Lateral flow
immunochromatographic (LFIA) and
electro-chemiluminescence
immunoassay (ECLIA), and one study
did not report the used method (Table
).

Regarding the included patients, the
overall number was 7291 patients and
126 controls. The age of the included
patients ranged from 30 months to over
80 years old. In terms of the methods
used of COVID- 9 diagnosis, there was
a huge variety between the included
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Sensitivity (5% Cl)

—@- | Beavis 200 087 (0.78-094)

—— Brandstetter 2020 0.74 (0.55-0.88)
et Jaaskelainen 2020 065 (0.38-0.86)
—— | Lassauniére 2020 090 (0.74-098)

& Montesinos 2020 084 (0.77-090)

. Ma 2021 099 (0.96-1.00)

* | Pooled Senstivy = 090 (08710 0.92)
Chi-square = 45.92; df = 5 (p=0.0000)
0 02 04 06 08 1 Inconsistency (I-square)=89.1%
Figure 3: The pooled analysis of the IgA sensitivity
Specificity (35% Cl)
—-— Beavis 2020 084 (0.75-091)
——&— Brandstetter 2020 093 (0.68-1.00)
—_—— Jaaskelainen 2020 073 (0.56-0.86)
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¢ Pooled Specificity = 0.94 (0.92 to 0.95)
Chi-square = 51.34; df = 5 (p = 0.0000)
0 02 04 06 08 1 Inconsistency (-square) =90.3%
Specificity
Figure 4: The pooled analysis of the IgA specificity
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Figure 5: Summary receiver operating characteristics (SROC) curve

studies, including RT-PCR (most
common), serology, and clinical
presentation.

Risk of bias and applicability

Regarding the risk of bias, only three
studies have high risk of bias in term of
patient selection (10.34%), five studies
in index test (17.24%), three studies in
reference standards (10.34%), and ||
studies in flow and timing (37.93%). No
studies have applicability concerns. The
summary of risk of bias and applicability
is presented in Figure 2.

Diagnostic test accuracy of IgA

Six studies reported data regarding the
diagnostic accuracy of IgA in patients
with confirmed COVID-19 using the
gold-standard test (RT-PCR). The
pooled analysis showed that the overall
sensitivity of IgA was 90% (87% to
92%) Figure 3, and the overall
specificity was 94% (92% to 95%),
Figure 4.

The random effect estimate of +ve LR
was 9.33 (3.40 to 25.57), and the —ve LR
was 0.14 (0.05 to 0.37) SI FIA and SI
FIB. The pooled diagnostic OR was
71.5 (13.22 to 382.80) SI F2.
Furthermore, the pooled specificity was
94% (92% to 95%). The overall AUC
was 96.5%, Figure 5.

Prognostic value

Nine studies compared between the
severe cases of COVID-I9 and non-
severe cases in terms of IgA profile. The
overall random effect estimate
demonstrated that both severe and
non-severe cases have a comparable
IgA profile witha mean SMD [0.05, 95%
Cl(-0.23 to0 0.34), p=0.72]. Pooled data
were heterogeneous (I12= 85%;
p<0.00001). Sensitivity analysis was
applied to detect the source of
heterogeneity. After excluding the
Colkensen 2021 study and Nie 2020
study, the pooled data were
homogenous (12= 11%; p=0.35), with
a significant elevation of IgA in the
severe group [SMD= 0.23, 95% ClI
(0.10t0 0.36), p=0.0005] (Figure 6).

DISCUSSION

In this systematic review and meta-
analysis, we have evaluated the
diagnostic and prognostic value of IgA in
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A

Severe COMD.19 Non-Severe COVID- 19 Std. Mean Difference Std. Mean Difference
Studyor Subgroup  Mean SO Total Mean SO Total Weight IV, Random, 95% CI IV, Random, 95% CI
(a0 2020 25667 14738 19 24233 08895 175 102% 0151032062 =
Chen 2020 24333 12786 113 21667 08977 161 129% 025[001,049) G
Colkesen 2021 181 0699 103 213 088 N 130%  -0351098,-013) -
Fu 2020 316 232 14 46 09 o 84% 0561002,114) —
Han 2020 28167 16355 48 21167 07447 49 1% 057018, 096) | ™
He 2020 21267 10752 B9 161 07419 135 124% 0251004,054) t—
L 2020 24 06 13 22 08 7 80% 0261040093 Te—
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Figure 6: A) The pooled analysis of the standardized mean difference of IgA between severe and non-severe cases of COVID-19; B)
The pooled analysis of the standardized mean difference of IgA between severe and non-severe cases of COVID-19
after applying the sensitivity analysis by excluding Colkesen et al., 2021 and Nie et al., 2020

patients with COVID-19. Our findings
showed that IgA has a significant role in
detecting SARS-CoV-2 as it has a
relatively high sensitivity, specificity, and
accuracy. In terms of its role in SARS-
CoV-2 prognosis, due to the significant
heterogeneity, the current evidence
cannot be used as conclusive evidence;
however, patients with severe cases of
COVID- 19 were associated with higher
levels of IgA compared with the non-
severe patients.

The SARS-CoV-2 virus enters human
cells through ACE2 receptors, which
are located on alveolar epithelial cells.'

The virus's spike protein can be
recognized by the RBD, and the body's
initial response is to generate IgM
antibodies to fight the virus."* These
antibodies can be detected in the blood
as early as the third day of symptomatic
infection. Later, the body switches to
producing IgG antibodies, or in some
cases, IgA antibodies which are
produced in the lamina propria by
plasma cells.”* Research on IgA
production in COVID-19 patients is
limited and most studies focus on IgM,
IgG, and total immunoglobulins.” IgA
plays an important role in mucosal

immunity, specifically as an
immunological barrier that neutralizes
SARS-CoV-2 before it reaches and binds
to epithelial cells. Measuring the
quantity of RBD-specific IgA in the
respiratory mucosa could serve as a
marker of the host's immunological
response, and this can be directly
quantified in saliva and tears, potentially
making IgA detection an early diagnostic
marker for COVID-19.*

In the study of Lassauniére et al., the
authors showed that IgA ELISA had
93% specificity, compared to 96% for
I1gG. However, the sensitivity of the IgA
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ELISA was much better than IgG ELISA
(93% vs. 67%), respectively. On the
other hand, they highlighted that both
IgA and IgG are also more prone to
cross-react with negative sera, which
may affect the accuracy of both tests.”
Similarly, Jaaskelainen and his colleagues
reported that IgG ELISA had a much
better specificity than IgA ELISA (91.9%
vs. 73%) respectively; therefore, they
did not recommend using IgA in the
initial screening. Nevertheless, they
stated that using IgA along with IgG in
the acute phase could be helpful in a
suspected case with repeatedly
negative RT-PCR. The cross-reaction
was observed in one patient with HCoV
OC43 infection; however, there was no
reaction in cases of HCoV229E or NL63
infections. In addition, they found that
the median for IgA alone was | | days (5-
20 days).” On the other hand,
Montesinos et al., reported that IgA
ELISA was more sensitive (83.6%) than
1gG (61.7%) but less specific (86.1% vs.
98.6%), respectively. They concluded
that both IgA and IgG demonstrated
high accuracy and equivalent
performance of the other CLIA tests in
spotting SARS-CoV-2 antibodies 14
days after the onset of COVID-19
symptoms.” In the study of Beavis et al.,
IgA showed good sensitivity and
specificity in samples collected four days
after detecting COVID-19 with RT-
PCR. Some scientists have suggested
that IgA plays a more important role in
individuals who are not severely
impacted by SARS-CoV-2 infection,
although evidence on the subject is still
inconclusive.”

Regarding the prognostic value of IgA,
Cao et al.,, showed that patients
admitted to the ICU were more likely to
have an increased level of IgA (21.1%
Vs. 7.4%).26 Also, He et al., mentioned
that patients with comorbidities were
associated with a significantly higher
IgA, I1gM, and C4, compared with
patients with no comorbidities.” On the
other hand, Han and his team
demonstrated that there was no
significant difference between severe
and non-severe patients in terms of IgA
level (p=0.053).” Likewise, Qin et al.,
could not find any significant differences
between mild and severe cases
regarding the levels of IgA, IgG, and
complement proteins C3 or C4, while

IgM slightly decreased in severe ones.”
The same was observed by Liu et al.;
however, they found that IgM was
comparable in both groups.®
Comepared to the survived group, the
death group had a comparable IgA, IgG,
IgM, IgE, C3, and C4, according to the
study. However, after pooling all of
these findings, and after removing the
heterogenous studies, our findings
showed that patients with severe
COVID-19 are associated with higher
levels of IgA compared to the non-
severe group. Severe COVID-19 is
linked with increased total IgA and IgA
antiphospholipid antibodies, according
to Ali and his colleagues. These findings
imply that a strong IgA response to
SARS-CoV-2 might lead to systemic
autoimmunity.” According to Caramelli
etal., being IgA positive is not enough to
implement the recommendations of
COVID-19; the patient should undergo
a comprehensive evaluation of clinical
and radiological parameters, as they
found that many positive patients have
slightly low IgA levels, which is less than
the cut-off point value."”

Chen et al., conducted a meta-analysis
to evaluate the diagnostic test accuracy
of all SARS-CoV-2 specific antibodies.
They have included 68 studies. The
pooled analysis showed that the
sensitivity of IgG, IgA, I1gM+,
lgG+1gM+/—, IgM+1gG+/—,
lgM+1gG+, 1gG+I1gM—, and
IgM+1gG— was 79%, 78%, 73%,
68%, 53%, 7%, and 6%, respectively.
Moreover, the specificity of all
antibodies ranged from 98% to 100%,
except for IgA, which has a specificity of
88%. In addition, they observed that
performing the test two weeks after the
symptomatic infection was associated
with better results compared with
earlier test. Therefore, they concluded
that the capacity of these antibodies to
diagnose COVID-19 early could be
limited.”

Another meta-analysis tied to find the
predictors of COVID-19 severity. They
included 149 studies; however, only
eight studies were included about IgA.
IgA and IgG antibodies to SARSCoV2
were substantially higher in the severe
group than in the non-severe group,
whereas IgM antibodies were
somewhat lower in the severe patients

than in the non-severe patients, and IgE
antibodies revealed no significant
intergroup differences.”

We acknowledge that our study has
some limitations. First, the number of
included studies and included patients is
considerably low. However, we
included only the studies that answered
our specific question, and the number of
published studies about IgA and
COVID-19 is low. Second, the quality of
included studies cannot be considered
high; however, the quality of published
studies in the era of COVID-19
witnessed a significant reduction due to
the rush to publish. Third, the detected
heterogeneity was high, but we solved it
with performing a sensitivity analysis.
Fourth, we could not perform subgroup
analysis due to lack of required data

CONCLUSION

The current evidence suggests that IgA
has good sensitivity, specificity, and
accuracy in detecting patients with
COVID-19 along with the clinical and
laboratory characteristics. The
prognostic role of IgA needs more
comprehensive investigations with
larger samples to reach conclusive
evidence.
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