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Abstract: In late 2019, the world encountered an unexpected new virus, resulting in a 
highly challenging new pandemic. The case presented here involves a 73-year-old man 
experiencing fever and respiratory distress, who was ultimately diagnosed with COVID- 
19. During the course of his hospitalization, the patient developed acute respiratory distress 
syndrome (ARDS), followed by being intubated due to his breathing difficulties. Because of 
variations in the patient’s clinical features, we decided to perform hemoperfusion to remove 
cytokines. Afterward, his clinical status improved significantly, and he was discharged in 
stable condition. However, 26 days later, fever and respiratory distress manifested again. 
After evaluation, pulmonary thromboembolism was confirmed through computed tomogra-
phy (ie, CT scan). 
Keywords: COVID-19, hemoperfusion, acute respiratory distress syndrome, pulmonary 
thromboembolism

Introduction
An outbreak of a novel coronavirus disease (COVID-19) was reported in late 
December 2019 in Wuhan, China, which subsequently infected more than 200 
countries worldwide.1,2 This led the World Health Organization to declare 
COVID-19 a pandemic on March 11, 2020.3 In general, COVID-19 is an acute 
manageable illness; however, it can be a dangerous disease as well since it has a 
mortality rate of 2%. The onset of serious illness may lead to death due to major 
alveolar damage and severe respiratory failure.2,4

As a medical procedure, hemoperfusion was shown to be capable of removing 
harmful substances.5,6 Moreover, hemoperfusion was found to be an effective 
means for removing cytokines and reducing their inflammatory effects in other 
diseases.7

In this paper, we present a report on a COVID-19 patient who underwent 
hemoperfusion as a supportive treatment, resulting in his clinical improvement.

Case Report
The patient was a 73-year-old man who had a myocardial infarction (MI) about a 
month prior to the onset of COVID-19 symptoms. He underwent a percutaneous 
coronary intervention (PCI) for the MI, and a stent was subsequently inserted into 
his left circumflex artery. On March 3, he visited the emergency room of a COVID- 
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19 center in a hospital in Isfahan City in Iran with chief 
complaints of fever and chills. He reported that for several 
days, he was suffering from anorexia, nausea, and diar-
rhea. He had a 38.5°C fever and his oxygen saturation 
level was at 85% at room air. According to the protocol for 
the COVID-19 epidemic, a high-resolution computed 
tomography (HRCT) of the chest was performed, indicat-
ing the involvement of both lungs manifested as ground- 
glass opacity (GGO) (Figure 1). He was admitted and 
transferred to a COVID-19 ward, and the therapeutic regi-
men for COVID-19, including Tamiflu® (Oseltamivir), 
hydroxychloroquine, and KALETRA® (lopinavir/ritona-
vir), and a superinfection battery, including levofloxacin 
and linezolid, were administered for the patient by an 
infectious disease specialist.

To confirm the diagnosis, a throat swab sample was 
analyzed using a molecular test (RT-PCR), and the result 
was positive for COVID-19.

During the first day of admission, his breathing became 
harder and his O2 saturation reduced to 94% while using a 
nasal cannula. During the first two days of admission, his 
oxygen saturation decreased further over time. Hence, a 
facial mask and then a non-rebreather mask (NRB) were 
prescribed for the patient. On the third day of admission, 
he developed respiratory distress, while his oxygen satura-
tion decreased below 90%, and some impairments of con-
sciousness were observed. Therefore, he was transferred to 

the intensive care unit (ICU) with suspected superinfec-
tion, and meropenem was added to his antibiotic regimen. 
His impairments of consciousness became more pro-
nounced, and his systolic blood pressure fluctuated 
between 70 mmHg and 160 mmHg. Moreover, it was 
difficult to maintain his oxygen saturation over 89%. His 
status was designated as severe sepsis, and even septic 
shock. On March 9 (day 6 of admission), he underwent 
endotracheal intubation, and he was connected to a venti-
lator with high positive end-expiratory pressure (PEEP) 
(10–15 cmH2O) with a fraction of inspired oxygen (fiO2) 
of 100%. Nevertheless, his O2 saturation did not exceed 
90%. During ICU hospitalization, his creatinine level 
increased from 1.2 to 1.7, and an acute kidney damage 
(stage one) was observed. Thus, a jugular vein access was 
established by a surgeon for potential future actions.

Interestingly, his symptoms were getting worse in an 
episodic manner during day and night. His temperature 
increased to 39°C while he had chills, and he developed 
tachycardia with up to about 160 beats per minute. 
Moreover, he developed respiratory distress, O2 saturation 
drop, and diarrhea. During these episodes, his blood pres-
sure became more unstable. Furthermore, each consequent 
episode became worse than the one before, where he 
would experience more severe symptoms.

On the evening of the sixth day of admission, he under-
went hemoperfusion (HA230 cartridge, Jafron©) for 4.5 

Figure 1 The patient’s first chest high resolution computed tomography (HRCT), axial cuts, shows diffused lung involvement due to COVID-19 infection.
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hours due to suspicion of autoimmune dysfunction and cyto-
kine storm. We used Heparin 50 mg/kg (intravenous bolus 
over 10 minutes) before hemoperfusion, and 15–20 mg/kg/h 
(intravenous infusion) during hemoperfusion. During hemo-
perfusion, his symptoms improved significantly and his need 
for oxygen therapy was reduced. His fever disappeared, 
while his heart rate and respiratory rate decreased. We report 
the details of his status on an hour-by-hour basis in Figure 2.

On the 7th day of admission, based on the improve-
ment in his clinical status, the medical team decided to 
perform another hemoperfusion for 6 hours. As a result, 
his status improved even more, and we were able to reduce 
mechanical ventilation support. Finally, on day 8 of admis-
sion, the patient was extubated, and he was able to breathe 
independently. His status and detailed laboratory data are 
reported in Table 1.

On day 13 of admission, he was discharged with a 
satisfactory general condition, without fever, and with 
normal breathing.

It should be noted that he developed fever and 
decreased oxygen saturation 26 days after discharge. We 

performed another CT scan, which showed segmental pul-
monary thromboembolism. He was administered anticoa-
gulant therapy (Enoxaparin, 60 mg, subcutaneous, every 
12 hours for 1 week, followed by Rivaroxaban, 20 mg, 
once daily), and his condition became stable after 6 days.

Discussion
Cytokines are an extensive group of relatively small pro-
teins (<40kDa), produced and released for cell signaling 
purposes.8 Hemophagocytic lymphohistiocytosis (HLH) is 
characterized by fulminant and lethal hypercytokinemia, 
accompanied by multiple organ failure, commonly referred 
to as a cytokine storm.9 Viral infections in adults can cause 
this clinical status.10 This complication can also develop in 
patients with sepsis.11 Moreover, cytokine storm can be a 
probable cause for different regional and global symptoms 
of infection. In 2003, cytokine storm was found to be 
consistent with influenza reaction,12 and ultimately with 
multiple viral, bacterial, and fungal infections.13 However, 
it is not yet clear whether COVID-19 could be associated 
with secondary hemophagocytic lymphohistiocytosis.14
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Figure 2 The patient’s situation in the course of first hemoperfusion on an hour-by-hour basis in detail.
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Hemoperfusion (HP) was introduced as a medical 
procedure in the 1960s. Hemoperfusion, as a tool for 
blood cleansing, has many benefits over other non-selec-
tive forms of extracorporeal detoxification (eg, plasma-
pheresis, and plasma filtration) due to advances in 
discovering new adsorbents, as well as changes in the 
initially proposed adsorbents.5 Hemoperfusion was 
shown to be an effective way for removing cytokines 
and reducing the side effects of cytokine storm.7 In 
patients with sepsis and septic shock, hemoperfusion 
has been shown to stabilize plasma cytokine levels.15 

In the COVID-19 pandemic, some studies have shown 
that there is an association between COVID-19 infection 
and cytokine storm, which can result in highly challen-
ging situations.16–18

In our case, due to the episodic condition of the 
patient’s problems and the worsening of his symptoms 
during these episodes, we considered cytokine storm as a 
major potential cause for the fluctuation in his status. 
Moreover, we measured the level of interleukin-6 (which 
was 20.7, while the normal level is only up to 7), indicat-
ing an inflammation phase, which has already been 
reported in correlation with cytokine storm.19 According 
to the abovementioned considerations, we decided to per-
form hemoperfusion for the patient. During the hemoper-
fusion, his symptoms improved on an hourly basis 
(Table 1). We calculated the Sequential Organ Failure 
Assessment (SOFA) score for him, and he had a peak 
during his hospitalization. However, following the hemo-
perfusion, his SOFA score decreased significantly 
(Figure 2). This might be an indication that in COVID- 
19 patients, cytokine storm may lead to more severe 
symptoms and increase the mortality rate. Hemoperfusion 
can be considered as a supportive treatment in critically ill 
patients to reduce the side effects of hypercytokinemia.

In addition, it is an open question whether there is any 
association between pulmonary thromboembolism and 
COVID-19. It is helpful to report such cases and pay 
attention to their symptoms in order to be able to better 
prevent them.

Ethical Approval
Informed consent was obtained from the patient for pub-
lication of this case report and accompanying images. This 
study was approved by the Ethics Committee of the 
Isfahan University of Medical Sciences (IR.MUI.MED. 
REC.1399.197).Ta

bl
e 

1 
T

he
 P

at
ie

nt
’s 

C
lin

ic
al

 S
itu

at
io

n 
an

d 
La

bo
ra

to
ry

 D
at

a 
in

 D
et

ai
l D

ur
in

g 
H

os
pi

ta
liz

at
io

n

1s
t 

D
ay

3r
d 

D
ay

4t
h 

D
ay

 I
C

U
 

A
dm

is
si

on
5t

h 
D

ay
7t

h 
D

ay
 1

st
 

H
em

op
er

fu
si

on
8t

h 
D

ay
 2

nd
 

H
em

op
er

fu
si

on
9t

h 
D

ay
10

th
 

D
ay

11
th

 
D

ay
12

th
 

D
ay

13
th

 
D

ay

SP
O

2
85

%
93

%
75

%
89

%
80

–9
8%

94
–9

8%
98

%
93

–9
5%

93
–9

6%
93

–9
4%

93
–9

5%
Fi

o2
R

oo
m

 a
ir

M
as

k
M

as
k

M
as

k
0.

4–
1

0.
4–

0.
5

0.
4

M
as

k
M

as
k

M
as

k
M

as
k

T
 (

°C
)

37
.2

38
.5

39
.5

38
.5

36
.5

37
.5

36
37

37
.1

36
.5

37

G
C

S
15

15
13

11
2t

 (
in

tu
ba

te
d)

9t
 (

in
tu

ba
te

d)
9t

 (
in

tu
ba

te
d)

11
14

15
15

SO
FA

2
2

–
5

9
–

6
5

5
–

4

C
R

P
87

79
–

11
5

83
–

–
63

32
–

46

A
ST

48
10

3
59

54
38

A
LT

27
58

56
70

43

ES
R

 (
m

m
/h

)
29

29
41

67
54

21
25

A
lb

 (
g/

L)
4.

2
2.

7
2.

2
3.

1
2.

6
IL

6
20

.7

W
BC

 (
pe

r 
C

C
)

44
00

56
00

–
74

00
45

00
–

–
75

00
70

00
–

66
00

Ly
m

ph
23

.2
%

22
.2

%
–

7.
2%

5.
8%

–
–

4.
6%

8.
6%

–
16

.3
%

A
bb

re
vi

at
io

ns
: C

R
P, 

C
-r

ea
ct

iv
e 

pr
ot

ei
n;

 W
BC

, w
hi

te
 b

lo
od

 c
el

l; 
Ly

m
ph

, l
ym

ph
oc

yt
es

; S
PO

2,
 o

xy
ge

n 
sa

tu
ra

tio
n;

 T
, h

ig
he

st
 o

ra
l t

em
pe

ra
tu

re
; F

iO
2,

 fr
ac

tio
n 

of
 in

sp
ir

ed
 o

xy
ge

n;
 S

O
FA

, S
eq

ue
nt

ia
l O

rg
an

 F
ai

lu
re

 A
ss

es
sm

en
t 

Sc
or

e;
 A

ST
, 

as
pa

rt
at

e 
tr

an
sa

m
in

as
e;

 A
LT

, a
la

ni
ne

 t
ra

ns
am

in
as

e;
 E

SR
, e

ry
th

ro
cy

te
 s

ed
im

en
ta

tio
n 

ra
te

; I
L6

, i
nt

er
le

uk
in

 6
; A

lb
, s

er
um

 a
lb

um
in

; G
C

S,
 G

la
sg

ow
 C

om
a 

Sc
al

e.

Moradi and Abbasi                                                                                                                                                  Dovepress

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                                                               

International Medical Case Reports Journal 2020:13 344

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


Disclosure
The authors report no conflicts of interest in this work.

References
1. Wu F, Zhao S, Yu B, et al. A new coronavirus associated with human 

respiratory disease in China. Nature. 2020;579(7798):265–269. 
doi:10.1038/s41586-020-2008-3

2. Huang C, Wang Y, Li X, et al. Clinical features of patients infected 
with 2019 novel coronavirus in Wuhan, China. Lancet. 2020;395 
(10223):497–506. doi:10.1016/S0140-6736(20)30183-5

3. Organization WH. WHO Director-General’s opening remarks at the 
media briefing on COVID-19-11 March 2020: World Health 
Organization. Available from: https://www.who.int/dg/speeches/ 
detail/who-director-general-s-opening-remarks-at-the-media-briefing- 
on-covid-19—11-march-2020. Accessed July 29, 2020.

4. Chan JF-W, Yuan S, Kok K-H, et al. A familial cluster of pneumonia 
associated with the 2019 novel coronavirus indicating person-to-per-
son transmission: a study of a family cluster. Lancet. 2020;395 
(10223):514–523. doi:10.1016/S0140-6736(20)30154-9

5. Mikhalovsky SV. Emerging technologies in extracorporeal treatment: 
focus on adsorption. Perfusion. 2003;18(1_suppl):47–54. doi:10.1191/ 
0267659103pf627oa

6. Ronco C, Bagshaw SM, Bellomo R, et al. Extracorporeal blood pur-
ification and organ support in the critically Ill patient during COVID- 
19 pandemic: expert review and recommendation. Blood Purif. 
2020:1–11. doi:10.1159/000508125

7. Anisimova NY, Gromova EG, Kuznetsova LS, Sitdikova SM, 
Kiselevskii MV. Dynamics of elimination of bacterial endotoxins and 
cytokines from the blood of tumor patients with sepsis in hemoperfu-
sion using carbon adsorbents. Bull Exp Biol Med. 2011;151(5):622– 
624. doi:10.1007/s10517-011-1398-5

8. Dinarello CA. Historical insights into cytokines. Eur J Immunol. 
2007;37(S1):S34–S45. doi:10.1002/eji.200737772

9. Ramos-Casals M, Brito-Zerón P, López-Guillermo A, Khamashta 
MA, Bosch X. Adult haemophagocytic syndrome. Lancet. 2014;383 
(9927):1503–1516. doi:10.1016/S0140-6736(13)61048-X

10. Rivière S, Galicier L, Coppo P, et al. Reactive hemophagocytic 
syndrome in adults: a retrospective analysis of 162 patients. Am J 
Med. 2014;127(11):1118–1125. doi:10.1016/j.amjmed.2014.04.034

11. Karakike E, Giamarellos-Bourboulis EJ. Macrophage activation-like 
syndrome: a distinct entity leading to early death in sepsis. Front 
Immunol. 2019;10. doi:10.3389/fimmu.2019.00055

12. Yokota S. Influenza-associated encephalopathy–pathophysiology and 
disease mechanisms. Nihon Rinsho Jpn J Clin Med. 2003;61 
(11):1953–1958.

13. Katze M. Into the eye of the cytokine storm. Microbiol Mol Biol Rev. 
2012;76(1):16–32. doi:10.1128/MMBR.05015-11

14. Mehta P, McAuley DF, Brown M, Sanchez E, Tattersall RS, Manson 
JJ. COVID-19: consider cytokine storm syndromes and immunosup-
pression. Lancet. 2020;395(10229):1033–1034. doi:10.1016/S0140- 
6736(20)30628-0

15. Bonavia A, Groff A, Karamchandani K, Singbartl K. Clinical utility 
of extracorporeal cytokine hemoadsorption therapy: a literature 
review. Blood Purif. 2018;46(4):337–349. doi:10.1159/000492379

16. Chen X, Zhao B, Qu Y, et al. Detectable serum severe acute respira-
tory syndrome Coronavirus 2 viral load (RNAemia) is closely corre-
lated with drastically elevated interleukin 6 level in critically Ill 
Patients with Coronavirus disease 2019. Clin Infect Dis. 2020. 
doi:10.1093/cid/ciaa449

17. Jose RJ, Manuel A. COVID-19 cytokine storm: the interplay between 
inflammation and coagulation. Lancet Respir Med. 2020;8(6):e46– 
e47. doi:10.1016/S2213-2600(20)30216-2

18. Qin C, Zhou L, Hu Z, et al. Dysregulation of immune response in 
patients with COVID-19 in Wuhan, China. Clin Infect Dis. 2020.

19. Basu S. Role of IL6 Measurement in Cytokine Removal Therapy in 
Critically Ill Patients: A Brief Report. Annals of institute of child 
health Calcutta:6.

International Medical Case Reports Journal                                                                                      Dovepress 

Publish your work in this journal 
The International Medical Case Reports Journal is an international, 
peer-reviewed open-access journal publishing original case reports 
from all medical specialties. Previously unpublished medical posters 
are also accepted relating to any area of clinical or preclinical 
science. Submissions should not normally exceed 2,000 words or 4  

published pages including figures, diagrams and references. The 
manuscript management system is completely online and includes 
a very quick and fair peer-review system, which is all easy to use. 
Visit http://www.dovepress.com/testimonials.php to read real quotes 
from published authors.  

Submit your manuscript here: https://www.dovepress.com/international-medical-case-reports-journal-journal

Dovepress                                                                                                                                                  Moradi and Abbasi

International Medical Case Reports Journal 2020:13                                                                    submit your manuscript | www.dovepress.com                                                                                                                                                                                                                       

DovePress                                                                                                                         
345

Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1038/s41586-020-2008-3
https://doi.org/10.1016/S0140-6736(20)30183-5
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://doi.org/10.1016/S0140-6736(20)30154-9
https://doi.org/10.1191/0267659103pf627oa
https://doi.org/10.1191/0267659103pf627oa
https://doi.org/10.1159/000508125
https://doi.org/10.1007/s10517-011-1398-5
https://doi.org/10.1002/eji.200737772
https://doi.org/10.1016/S0140-6736(13)61048-X
https://doi.org/10.1016/j.amjmed.2014.04.034
https://doi.org/10.3389/fimmu.2019.00055
https://doi.org/10.1128/MMBR.05015-11
https://doi.org/10.1016/S0140-6736(20)30628-0
https://doi.org/10.1016/S0140-6736(20)30628-0
https://doi.org/10.1159/000492379
https://doi.org/10.1093/cid/ciaa449
https://doi.org/10.1016/S2213-2600(20)30216-2
http://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com
http://www.dovepress.com

