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Successful use of hemoperfusion in 
a pregnant woman with COVID-19 
critical infection
Jean Michael Losaria Castillo1, Lara Marie David Bustamante1, 

Bianca King de la Vega1

Abstract:
COVID‑19 is an infectious disease caused by the severe acute respiratory syndrome coronavirus 2. 
Although not well established, COVID‑19 infection carries a great effect on pregnant patients with 
increased severity compared to the nonpregnant population. Cytokine storm is a severe immune 
reaction and is one of the pathogeneses of COVID‑19 infection. Studies have shown the benefit of 
hemoperfusion in managing cytokine storm, but the use in the pregnant population remains limited. 
We report the case of a 41‑year‑old pregnant woman at 25 weeks and 5 days age of gestation 
infected with COVID‑19 presenting with difficulty of breathing and desaturation and then underwent 
hemoperfusion which improved her clinical condition.
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Introduction

In 2020, the World Health Organization 
declared COVID‑19, a novel coronavirus 

disease that originated in China, as a 
pandemic.[1] This is an infectious disease 
caused by the severe acute respiratory 
syndrome coronavirus 2 (SARS‑CoV‑2 virus) 
and is transmitted from person to person 
via aerosol droplets and contact routes. 
This infection affects different people in 
different ways and most will develop 
mild‑to‑moderate symptoms that may 
include fever, cough, anosmia, ageusia, 
sore throat, headache, body malaise, 
diarrhea, and in severe cases, difficulty of 
breathing.[1]

T h i s  v i r u s  t h r e a t e n s  t h e  g e n e r a l 
population; however, there are some 
special populations that are at higher 
risk for susceptibility and severe disease 

such as pregnant women. The effect of 
COVID‑19 infection on pregnant women 
and neonate is not well established, but 
recent studies have shown an increased 
risk of preterm delivery and stillbirth and 
pregnant patients with comorbidities such 
as obesity and diabetes are likely to have 
an even higher risk of severe illness.[2] 
Studies have shown that pregnant women 
with COVID‑19 have a significantly 
higher chance of being admitted to the 
intensive care unit (ICU) and might 
require mechanical ventilatory support 
compared to nonpregnant women with 
COVID‑19.[3]

Cytokine storm is an event wherein excess 
inflammatory cytokines are released in 
the body, leading to organ dysfunction 
and eventual morbidity or mortality. This 
phenomenon is thought to account for the 
pathogenicity of severe COVID‑19.[4]

There are several approaches to control 
excessive inflammation in COVID‑19 
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infection and one of which is hemoperfusion. 
Hemoperfusion is an extracorporeal blood purification 
procedure that uses a cartridge to filter molecules such 
as cytokines, toxins, and pathogens. However, the 
mechanisms by which hemoperfusion exerts beneficial 
effects in the context of COVID‑19 infection remain 
poorly understood.

Case Report

A 41‑year‑old gravida 5 para 3 (3012) at 25 weeks and 
5 days age of gestation sought consult at the emergency 
room of a tertiary hospital for dyspnea. She had an 
11‑day history of a sore throat, nonproductive coughing, 
and undocumented fever. Her COVID‑19 rapid antigen 
tested positive and eventually developed new‑onset 
dyspnea with desaturations. History revealed that she 
was unvaccinated for COVID‑19.

She was awake, ambulatory, and in cardiorespiratory 
distress. She had a blood pressure of 130/70 mmHg, 
was tachycardic with a heart rate of 133 beats per min, 
tachypneic with a respiratory rate of 36 cycles per min, 
afebrile at 36.6°C, and with desaturations as low as 87% 
on room air.

Physical examination showed decreased breath sounds 
on bilateral basal lung fields. On abdominal examination, 
she had a fundic height of 22 cm, with an estimated fetal 
weight of 1.0–1.2 kg, cephalic in presentation with good 
fetal heart tones at the hypogastric area. On internal 
examination, the patient had normal external genitalia, a 
smooth parous vagina, and a closed, posterior, uneffaced 
cervix, with the corpus enlarged corresponding to the 
gestational age.

The patient tested positive for COVID‑19 on reverse‑
transcription polymerase chain reaction (RT‑PCR) 
testing and chest X‑ray showed signs of pneumonia. 
Blood workup showed a white blood cell count 
of 9.00 × 109/L with neutrophilic predominance, 
hemoglobin of 106 g/L, hematocrit of 34, and platelet 
count of 381 × 109/L. Chemistry results showed elevated 
liver enzymes, with aspartate aminotransferase (AST) 
at 2.08× and alanine aminotransferase (ALT) at 1.23× 
the normal levels. Inflammatory markers showed 
increased levels of ferritin at 390 ng/mL, lactate 
dehydrogenase at 491 U/L, high‑sensitivity C‑reactive 
protein at 115.05 mg/L, interleukin‑6 level at 123, and 
D‑dimer at 0.89 ug/mL with a normal procalcitonin 
at 0.21 ng/mL. Urinalysis results showed pyuria and 
bacteriuria.

On her 1st hospital day (day 12 of illness), the patient 
had persistent tachypnea and was shifted to high‑flow 
nasal cannula at 40 LPM with FiO2 of 100%. The 

COVID‑19 investigational drug remdesivir was started, 
and tocilizumab was procured. Fetal well‑being 
studies (biophysical profile, biometry, fetal heart tones 
monitoring) were done regularly during the course of 
her admission [Figure 1].

On her 4th hospital day (day 15 of illness), when ongoing 
her first dose of tocilizumab infusion, she experienced 
an adverse drug reaction and developed sudden‑onset 
chills, difficulty of breathing, and desaturation. The 
patient was eventually intubated and hooked to a 
mechanical ventilator.

Figure 1: Fetal well‑being studies
Biometry (preadmission) ‑ November 8, 2022

Single live intrauterine pregnancy, in cephalic presentation, with 
good cardiac and somatic activities
19 weeks and 2 days
Placenta is anterior high lying grade I
Adequate amniotic fluid volume (3.3 cm SVP)

Baseline biometry (admission) ‑ September 27, 2021, hospital 
day 2

Single live intrauterine pregnancy, in cephalic presentation, with 
good cardiac and somatic activities
26 weeks by composite sonar aging
Placenta is anterior high lying grade I
BPP is 8/8 with adequate amniotic fluid volume
EFW is 927 g AGA

BPP/biometry (MICU) ‑ October 7, 2022, hospital day 12
Single live intrauterine pregnancy, in cephalic presentation, with 
good cardiac and somatic activities
27 4/7 weeks by composite sonar aging
Placenta is anterior high lying grade II
BPP is 8/8 with high normal amniotic fluid volume (20 cm)
EFW is 1117 g AGA

BPP (6 days posthemoperfusion) ‑ October 15, 2021, hospital 
day 20

Single, live, intrauterine pregnancy
BPP 10/10 with normal AFI (13.6 cm)
Placenta is anterior, high lying, grade II

BPP/biometry ‑ October 19, 2022, hospital day 24
Single, live, intrauterine pregnancy, cephalic, with good cardiac 
and somatic activities
28 1/7 by composite sonar aging
Placenta is anterior, high lying, grade II
BPP 10/10 with normal AFI (10.0 cm)
Sonographic EFW is AGA (1257 g, 39th percentile)

Congenital anomaly scan/BPP/biometry/Doppler studies (prior 
to discharge) ‑ October 25, 2022, hospital day 30

Single, live intrauterine pregnancy, breech, with good cardiac and 
somatic activities
29 1/7 by composite sonar aging
Placenta is anterior, high lying, grade II
BPP 10/10 with normal AFI (13.1 cm)
Sonographic EFW is AGA (1499 g, 72nd percentile, 40 g/day)
Provisional congenital anomaly scan showed negative results
Doppler studies show normal for both uterine and umbilical arteries

MICU: Medical intensive care unit, BPP: Biophysical profile, EFW: Estimated 
fetal weight, AGA: Appropriate for gestational age, AFI: Amniotic fluid index, 
SVP: Single vertical pocket
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Ancillary tests were ordered: a 12‑lead electrocardiogram 
revealing sinus tachycardia; a bedside POCUS Echo 
showing concentric remodeling, a visual ejection 
fraction of 55%, adequate wall motion contractility, 
and an enlarged right ventricle; and a computed 
tomography scan of the pulmonary artery showing a 
pulmonary embolism in the arterial branch supplying 
the anteromedial basal segment of the left lower 
lobe, along with bilateral ground‑glass densities, 
consolidations, and interlobular septal thickening. The 
patient was eventually transferred to the COVID ICU 
on her 6th hospital day (day 17 of illness).

Given the worsening COVID status and her 
adverse reactions to other investigational drugs, a 

multidisciplinary conference (pulmonary medicine, 
endocrinology, cardiology, nephrology, perinatology, 
and infectious disease) was held on her 11th hospital 
day (day 22 of illness). Given the limited options 
(continuing treatment with remdesivir or proceeding 
with hemoperfusion), increasing inflammatory markers, 
and poor response to current management, the benefits 
(improved clinical response) and risks (possible 
complications of internal jugular catheter insertion 
and hemoperfusion) were carefully explained, and 
consent was obtained. The patient then underwent 
hemoperfusion on her 14th hospital day (day 25 of 
illness), one cycle lasting 2 h, using the MG series 
(MG350) hemoperfusion cartridge. Following one cycle 
of hemoperfusion, inflammatory markers showed 

Figure 2: Serial Chest X‑ray examinations
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decreasing trends immediately post‑procedure and 
continued to decline on subsequent hospital days. Serial 
chest X‑ray studies indicated peripheral clearing of the 
infiltrates, suggesting improvement [Figures 2 and 3].

Repeat COVID‑19 RT‑PCR on her 16th hospital day (day 
27 of illness) showed negative results. She was eventually 
transferred to the general ward on her 24th hospital day 
(day 35 of illness), where she underwent pulmonary 
rehabilitation exercises and physical therapy sessions. 
The patient was discharged on her 33rd hospital day at 
30 weeks and 6 days age of gestation.

She had regular follow‑ups with the obstetrician‑
gynecologist at the outpatient department and was 
readmitted for preterm labor at 36 weeks and 4 days of 
gestation. She delivered a live baby girl via spontaneous 
vaginal delivery at 35 weeks by pediatric aging, 
weighing 2490 g, appropriate for gestational age, with 
an APGAR score of 6, improving to 9. The patient had an 
unremarkable course postpartum and both the mother 
and the baby were eventually discharged.

Case Discussion

SARS‑CoV‑2 is a positive‑sense, enveloped, single‑stranded 
RNA virus and is the causative agent of COVID‑19.[4] It 
enters the human cell by utilizing the angiotensin‑converting 
enzyme 2 receptors and targets type II alveolar cells, 
myocardial cells, and renal proximal tubule cells among 
others. This may trigger a cytokine storm that will ultimately 
end up causing multiorgan failure and death.[5]

Cytokine storm causes a severe inflammatory response, 
in which cytokines are released rapidly in great amounts 
in response to infection, with multiple studies showing 
pregnant women having a higher risk for severe 
COVID‑19 infection due to the suppression of different 
humoral and cell‑mediated immunological functions 
associated with pregnancy.[4]

Moreover, pregnant women with comorbidities such 
as obesity and diabetes may be at an even greater risk 

of severe illness, similar to the general population with 
these comorbidities.

Studies have shown a high frequency of preterm 
births and an increased rate of cesarean deliveries, 
but perinatal outcomes were generally good and not 
associated with a severe clinical course. There is also no 
clear evidence of vertical transmission of COVID‑19.[6] A 
study done at the Philippine General Hospital involving 
209 obstetric patients showed an all‑cause neonatal 
mortality rate of 1.04/100 neonates with almost all 
neonates being born term and stable (median age of 
gestation of 38 weeks).[7]

For our index case, she initially experienced mild 
respiratory symptoms such as sore throat, cough, and 
fever and then presented at the emergency room with 
desaturations and difficulty breathing with a rapidly 
deteriorating clinical picture during the initial course 
of her hospital stay prompting ICU admission. Clinical 
suspicion for COVID‑19 was high as this disease initially 
presents with new‑onset fever and respiratory symptoms 
and was eventually confirmed by a positive RT‑PCR of 
the nasopharyngeal swab.

The management of COVID‑19 is advancing, with 
treatment during the initial course of the disease based 
on the pathogenesis of COVID‑19. Most treatments target 
the SARS‑CoV‑2 virus itself (antiviral therapies, passive 
immunity, and interferon) or involve the use of drugs 
that reduce systemic inflammation (immunosuppressive 
and immunomodulatory drugs). Studies showed a 
mortality benefit with dexamethasone, tocilizumab and 
baricitinib, and remdesivir.[8]

Our index case was initially stabilized by oxygen 
supplementation, early administration of corticosteroids, 
and initiation of prophylactic antibiotics for pneumonia. 
The following were also done: workup for COVID‑19, 
completion of prenatal diagnostics, and fetal well‑being 
studies. Early on, the patient was referred to other 
services for a multidisciplinary team approach to 
management: general medicine, pulmonary medicine, 

Figure  3:  Inflammatory markers
Markers HD 2 HD 4 HD 8 HD 9 HD 11 HD 15 HD 19 HD 20 HD 26
Ferritin (ng/mL)
6.24–137

390 307 1170 580 237 219

LDH (U/L)
120–246

491 481 275 117 434 243 230

HsCRP (mg/L)
1–3

115 126 42.55 51.65 39.5 3.38

IL‑6 (pg/mL)
0–50

123 123 63 24

Procalcitonin (ng/mL)
<0.25

0.21 0.31 2.86 0.47 0.19 0.35 <0.05

LDH: Lactate dehydrogenase, HsCRP: High‑sensitivity C‑reactive protein, IL‑6: Interleukin‑6, HD: Hospital day
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infectious disease, and perinatology. Investigational 
drugs were initiated but were eventually discontinued: 
remdesivir and baricitinib due to progressively elevated 
liver enzymes and tocilizumab due to an adverse drug 
reaction (chills, dyspnea, and desaturation).

With the worsening clinical picture and limited options 
for therapy, the idea of using extracorporeal blood 
purification in the form of hemoperfusion for addressing 
cytokine storm was entertained.

Sometimes referred to as hemadsorption, hemoperfusion 
is an extracorporeal form of treatment that is used for the 
removal of cytokines from infection or inflammation by 
the use of a cartridge containing hemoadsorbent particles 
where anticoagulated whole blood passes through and 
adsorbed by the adsorbent. These devices can also be 
used to remove drugs, poisons, immunopathogenic 
agents, and so on.[9]

There is insufficient data regarding the safety of this 
treatment modality in the pregnant population, and 
concerns include the lack of experience in its use during 
pregnancy, the risk of maternal and fetal bleeding, 
uteroplacental insufficiency during the procedure, 
hemolysis, and thrombotic complications associated 
with mechanical pump trauma and the use of systemic 
anticoagulation.[10]

Acute respiratory distress syndrome (ARDS) is the most 
common cause of intubation in patients with COVID‑19 
and cytokine storm is pinpointed as one of the main 
factors in developing ARDS. Applying extracorporeal 
treatment like hemoperfusion, which uses adsorption, 
appears to filter cytokines from the blood and prevent 
them from seeding on the walls of the alveoli and 
pulmonary arteries, thereby potentially preventing 
ARDS and/or its progression.[11]

A case in Taiwan reported the use of an extracorporeal 
treatment in a 22‑year‑old pregnant woman at 32 weeks of 
gestation infected with COVID‑19, who had respiratory 
failure and ARDS. The case demonstrated that this 
mode of treatment may improve outcomes and provide 
time for hemodynamic and metabolic stabilization.
Unfortunately, early termination of pregnancy was done 
and the patient underwent a cesarean section for neonatal 
distress. The mother eventually succumbed to death due 
to sepsis and pulmonary embolism.[12]

A local study at the Philippine General Hospital 
involving 66 patients (the majority of whom were male 
and none of whom were pregnant) with COVID‑19 
showed that the majority of patients who underwent 
hemoperfusion died (62.1%, or 41 patients), while 36.4% 
(25 patients) survived to discharge.[13]

Our index case underwent hemoperfusion on her 
14th hospital day at 27 weeks and 4 days age of gestation 
and tolerated the procedure well. Fetal monitoring 
was done before, during, and after the procedure 
with no noted fetal distress. The patient was stable 
throughout the procedure with no noted desaturations, 
fever, hypotensive episodes, bloody or watery vaginal 
discharge, and contractions.

Conclusion

Pregnant patients with COVID‑19 are more likely to 
develop severe pneumonia with limited data available 
regarding the clinical course and management of this 
disease in pregnancy. It is assumed that the severity of 
this disease is linked to the virus‑induced cytopathic 
effects and escape of the virus from the host immune 
system that may cause a cytokine storm.

COVID‑19 protocols for the pregnant population are still 
unclear. The successful outcome of this case may open 
possibilities for future management of pregnant patients 
with severe COVID‑19 infection, with hemoperfusion 
or other extracorporeal blood purification modalities 
considered during the early course of the disease to 
prevent disease progression.
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