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Eosinopenia; a Predictor of Non-Respiratory COVID-19
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Aims: Eosinopenia is a form of agranulocytosis where the number of eosinophil granulocytes is lower
than expected, which is observed in many viral and bacterial infections. This study aimed to
investigate eosinopenia in non-respiratory COVID-19 patients.

Materials & Methods: This experimental study was conducted on COVID-19 patients who had the
positive PCR test in an outpatient clinic in Al-Feiha Teaching Hospital in Basrah, Iraq. One hundred
four patients were selected from June to November 2020. Full blood counts and estimation of the
inflammatory marker C-reactive protein were done. The Chi-square statistical test in SPSS 20
software was used for data analysis.

Findings: Eosinopenia observed in 47 patients (45.1%); 20 patients (19%) were respiratory COVID-
19 and 27 patients (26%) were non-respiratory COVID-19. Total white blood cell count reduced in
17 patients & increased in 30 patients while normal in 57 patients. Logistic regression analysis
indicated that eosinopenia is a significant independent predictor of non-respiratory COVID-19
infection (p=0.008; B=0.0001).

Conclusion: Eosinopenia is a predictor of COVID-19 infection in patients with non-respiratory
illnesses.
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Eosinopenia; a Predictor of Non-Respiratory COVID-19
Introduction

December 2019 was the first appearance of a novel
virus named SARS-COV-2 that causes severe acute
respiratory distress syndrome in many thousands of
Wuhan China; after that, it spread worldwide [I;
three months later, the WHO proclaimed it as a
pandemic [2. The spectrum of COVID-19 morbidity
ranges from a flu-like illness to life-threatening
pneumonia that culminates in severe acute
respiratory  distress syndrome, disseminated
intravascular coagulopathy (DIC), or respiratory
failure Bl. The infection is spreading worldwide,
causing severe outbreaks, and in 2020 it became the
third leading cause of death in the United States [4.
The complex pathophysiology of the virus Infectivity
needs angiotensin-converting enzyme inhibiter
(ACEI) receptors to trigger its cytopathic effect [5];
these receptors are scattered in the lungs,
gastrointestinal system, heart, blood vessels, and
blood cells like lymphocytes [€l.

Hematological complications are common, including
lymphopenia, leucopenia, thrombocytopenia & DIC
7. Lymphopenia is often predicting a severe
infection with poor outcomes (.

The common cause of COVID 19 is deterioration to
acute severe respiratory distress syndrome due to
an uncontrolled inflammatory response termed
cytokine storm [l Eosinophils are differentiated
from hematopoietic progenitors cells in bone
morrow, controlled by IL, 3, 4, 5 & other cytokines;
they stay eight days in bone morrow to mature [10];
they reside mainly in the respiratory system,
gastrointestinal system, and the skin and may
survive 1-2 weeks if apoptosis prevented by
cytokines [1l. Eosinophils are mostly a tissue
leukocyte [121; the tissue life span of eosinophil
ranging from 2-5 days, & cytokines may increase
their survival [13],

.Eosinophils constitute 1-6% of whole WBC 14 but
increase in allergic and parasitic infections they have
a potential role in inflammatory response at the
level of innate and adaptive immunity; they
modulate the immune response by production of
inflammatory cytokines. Eosinophils can be
recruited by dangerous signals released by viral,
bacterial & parasitic infections. They have been
shown to act as coordinators to regulate various
immune cells, including lymphocytes & immune
homeostasis [151. C-reactive protein is liver protein
elevated in widespread inflammatory reactions
started after 6-8 hours reaching the peak after 48
hours the level decrease once the inflammatory
reaction recovered [16],

This study aimed to investigate eosinopenia in non-
respiratory COVID-19 patients.

Materials and Methods
This experimental study was carried out on COVID-
19 patients who had the positive PCR (Polymerase
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Chain Reaction) test in an outpatient clinic in Al-
Feiha Teaching Hospital in Basrah, Iraq. One
hundred four patients were selected from June to
November 2020.
The study was approved by the research ethics
committee in the college of medicine, university of
Basrah. Each patient had ascertained whether
respiratory or non-respiratory illnesses and from
each patient, a sample of blood was withdrawn for
evaluation of blood counts and estimation of the
inflammatory marker C-reactive protein. Screening
for oxygen saturation was done by fingertip pulse
oximeter (Model: AB-88, Lot: 200620 RoHS, China).
Respiratory symptoms included anosmia, running,
congested nose, sore throat, cough, sputum
production, dyspnea, wheeze, or hemoptysis are
obtained from history and clinical examination [171.
Each blood sample was examined for the counts of
all cellular elements including total White Blood
Cells, Lymphocytes, Basophil, Eosinophil,
Neutrophil, Monocytes, Platelets & Red Blood Cells,
along with other hematological indices including
Hemoglobin level, Hematocrit, Mean Corpuscular
Volume, Mean Corpuscular Hemoglobin
concentration, Mean corpuscular Hemoglobin using
Automated Hematology Analyser XP  series
2018/08 Kobe 601-0073 (Sysmex  corporation
Japan). Eosinopenia was defined as an eosinophil
count less than 0.04x103/uL [18l. C-reactive protein
is considered elevated when leveling >10mg/L [19]
and it was measured by Cobas Integra 400 Plus
(Roche, Germany). Oxygen saturation is considered
low when <95% [20]. Elevated body temperature is
defined as >37.2°C in the morning or body
temperature >37.7°C in the evening [21. SARS-COV-2
RNA was detected by reverse transcription-
polymerase chain reaction (BIO-RAD, model No.
CFX96 Optics module, 2021/03  Singapore) using
a nasopharyngeal swab.
The Chi-square statistical test in SPSS 20 software
was used for data analysis.

Findings

A total of 104 patients with COVID 19 were included.
Thirty-eight patients were male, and 66 patients
were female (M:F ratio was 1:1.7). The mean#SD age
was 41.6+13.0 with a range of 17-70 years.
Respiratory COVID-19 cases were 54 patients, while
50 patients were non-respiratory COVID-19. Fever
documented in 47 patients. Oxygen saturation
declined in 41 patients. C-reactive protein was
elevated in 99 patients. Platelets were normal in 76
patients.

Total white blood cell count reduced in 17 patients
and increased in 30 patients while normal in 57
patients (Table 1). Lymphocytosis was detected only
in one patient (2%) with non-respiratory COVID-109.
Monocytopenia was observed in 12 (24%) patients
that five patients (9%) were respiratory COVID-19

Volume 13, Issue 3, Summer 2021



187

and seven patients (14%) were non-respiratory
COVID-19. Eosinopenia observed in 47 patients
(45.1%); 20 patients (19%) were respiratory
COVID-19 and 27 patients (26%) were non-
respiratory COVID-19.

Table 1) Result of WBC counts in patients with the COVID-19

Decrease Normal Increase MeanSD

URRELS N(%) N(%) N (%)

Lymphocyte

Respiratory 26 (48) 28(37) 0(0) 1.5185+0.68630
Non-Respiratory 25 (50) 24 (48) 1(2) 1.5200+0.54361
p-value - - - 0.837

Basophil

Respiratory 40(74) 12(22) 2(4) 1.2963+0.53657
Non-Respiratory 37 (74) 10(20) 3(6) 1.3200+0.58693
p-value - - - 0.593
Neutrophil

28 (51) 20 (37)
28 (56) 17 (34)

2.2593%0. 64968
2.2400%0.62466

Respiratory 6 (11)
Non-Respiratory 5 (10)

p-value - 0.475

Monocyte

Respiratory 5(09) 41 (75) 8(14) 2.0556+0.49208
Non-Respiratory 7 (14) 39(78) 4(8) 1.9400+0.46991
p-value - - = 0.511

Eosinophil

Respiratory 20(37) 31(57) 3(5.5) 1.6852+0.57705
Non-Respiratory 27 (54) 23 (46) 0(0) 1.4600+0.50346
p-value - - - 0.008

Logistic regression analysis indicated that

eosinopenia is a significant independent predictor of
non-respiratory COVID-19 infection (p<0.05; Table
2).

Table 2) Results of logistic regression analysis to predict the type
of COVID-19 (respiratory versus non-respiratory)

Variables B S.E. Wald  Sig. Exp (B)
Gender 0.340 0.520 0.428 0.513 1.406
Age -0.033 0.021 2503 0.114 0.968
Hemoglobin 0.004 0.107 0.001 0970 1.004
WBC -0.070 0154 0210 0.647 0.932
Neutrophil 0.118 0.165 0.509  0.475 1.125
Lymphocyte 0.077 0.373 0.042 0.837 1.080
Monocyte  -0.501 0.762 0.432 0511 0.606
Eosinophil ~ -15.4235.770  7.144  0.008 0.000
Basophil 0758 1419 0285 0.593 2.134
Platelets  0.003 0.003 0952 0329 1.003
Creactive  \35 0020 3256 0.071 1.036
protein

Spo; -0.037 0.042 0.784 0.376 0.964
Fever 0495 0422 1372 0.241 0.610
Constant  22.117 17.319 1.631  0.202 4028312535.786

For all cases, df=1.

Discussion

In this study, the reduction of eosinophil count is a
strong predictor of non-respiratory infection COVID-
19; our findings in this regard meet with several
studies, among them is Fraisse et al. who reported
that eosinopenia is accompanied by early and severe
COVID-19 infection, and they also found that
recovery from eosinophilia when to appear in an
intensive care unit (ICU) patients, indicates a better
prognosis [171.

A comparable result was observed by Tanni et al,
where they found that persistent eosinopenia
indicates a low recovery rate [18l. Similarly, other
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studies reported that eosinophilic patients had a
high transfer rate to ICU [9]. Likewise, a recent
Chinese study showed that patients with COVID-19
tend to have eosinopenia, which correlates to
disease severity [20. Another Chinese study
concluded that eosinopenia is common in severe
respiratory COVID-19, especially those with
significant CT scan findings, yet the reduction of
eosinophil is interestingly seen in the early days of
illness [21]. Against that, a Taiwan study published in
February 2021 showed that severe eosinopenia is
observed more in patients with non-chest CT,
finding COVID-19 [22I. Upon reviewing these notes,
we conclude that eosinopenia is the sensitive index
for the severity of COVID-19 infection & we assume
that eosinopenia appears earlier & clearer even in
asymptomatic or non-ordinary presentation &
possibly all non-respiratory COVID-19 are sooner or
later transformed to established pneumonic or other
respiratory COVID-19. Another possible explanation
for eosinopenia in non-respiratory COVID-19 is that
eosinophils might have been targeted by the virulent
virus in their shorter life span in circulation (8-18
hours), especially in the earlier or asymptomatic
course. However, the roles of osteopenia in COVID-
19 require further studies. Including the evaluations
of other potential causes of eosinopenia like the use
of corticosteroids or others [23].

Conclusion
Eosinopenia is a simple and reliable marker, helping
in the early identification of COVID-19 suspected
patients, especially those with non-respiratory
manifestations.
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