
Page 1/8

Respiratory Rehabilitation After Blood Transfusion
in a COVID-19 Patient: A Case Report
Mohammad Javad Mousavi 

Tehran University of Medical Sciences
Narges Obeidi 

Bushehr University of Medical Sciences
Saeed keshmiri 

Bushehr University of Medical Sciences
Farzan Azodi 

Bushehr University of Medical Sciences
Jamile Kiyani 

Bushehr University of Medical Sciences
Farhad Abbasi  (  jj_immuno@yahoo.com )

Bushehr University of Medical Sciences

Case Report

Keywords: COVID-19, SARS-CoV-2, hypoxemia, PRBC transfusion, case report

Posted Date: September 18th, 2020

DOI: https://doi.org/10.21203/rs.3.rs-78131/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.3.rs-78131/v1
mailto:jj_immuno@yahoo.com
https://doi.org/10.21203/rs.3.rs-78131/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/8

Abstract
Background: The coronavirus disease 2019 (COVID-19), caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), has been identi�ed as the most crucial threat of the century. Due to severe
pneumonia and acute respiratory distress syndrome (ARDS), the SARS-CoV-2 can cause shortness of
breath, hypoxemia, and the need to mechanical ventilation, intensive care unit (ICU) management, and
eventual death. We have tried to use a non-invasive approach to prevent patient from needing respiratory
support with invasive ventilation (IV). Here, for the �rst time, improvement of oxygen delivery and oxygen
saturation levels were observed in a COVID-19 patient using packed red blood cells (PRBCs) transfusion.

Case presentation: A 63-year-old man with a history of smoking and addiction who came to our hospital
facility with fever, shortness of breath and decreased blood oxygen saturation. High-resolution chest CT
revealed bilateral and multifocal ground-glass opacities consistent with COVID-19. Subsequently, the
COVID-19 infection was con�rmed by real-time polymerase chain reaction (qRT-PCR) assay of the upper
respiratory tract.

Conclusions: Oxygen delivery and oxygen saturation improvement were observed in the COVID-19 patient,
after PRBCs transfusions.

1. Background
The coronavirus disease 2019 (COVID-19) is an infection caused by the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) [1, 2]. The �rst report of this disease, which was �rst introduced as
the novel coronavirus (2019-nCoV) [3], was in late 2019 in Wuhan, China's Hubei province. it quickly
spread as an epidemic in China throughout and then a worldwide pandemic [4, 5]. SARS-CoV-2 is the third
most important coronavirus after severe acute respiratory syndrome coronavirus (SARS-CoV, 2002) and
Middle East respiratory syndrome coronavirus (MERS-CoV, 2012), in the last two decades. Increased pro-
in�ammatory mediators play a critical role in acute lung injury (ALI), acute respiratory distress syndrome
(ARDS), and lethal pneumonia caused by pathogenic human coronaviruses (hCoVs) such as SARS and
MERS [6, 7].

Based on previous experience with SARS, aerosol-generating procedures such as tracheal intubation or
tracheostomy, are considered as high-risk methods for transmitting the SARS-CoV-2 infection to health
care workers [8, 9]. Here, we have tried to use a non-invasive approach to prevent patients from needing
respiratory support with invasive ventilation (IV) and the use of endotracheal tubes. In this study, for the
�rst time, improvement of oxygen delivery and oxygen saturation levels were observed in a patient with
COVID-19 using packed red blood cells (PRBCs) transfusion.

2. Case Presentation
A 63-year-old single man came to our institute (Bushehr medical university hospital, Bushehr, Iran, a
designated COVID-19 referral center), with the manifestations of fever and shortness of breath on March
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22, 2020. The patient had a history of smoking and addiction, but no history of respiratory or
cardiovascular diseases, or chemotherapy and transplantation. Upon arrival, the patient was febrile (38.9
oC). His heart rate (HR) was 100, with high blood pressure (BP) (160/80 mmHg). Besides, his oxygen
saturation was 89% in room air.

Laboratory investigations of the blood parameters showed that the complete blood count (CBC) was
normal, except for hemoglobin (Hbg) levels. His white blood cell (WBC) count was 8.5 × 109/L (normal
range: 4–11 × 109/L), the lymphocyte count was 1.24 × 109/L (normal range: 1–4.8 × 109/L), blood
platelet (Plt) count was 286 × 109/L (normal range: 140–400 × 109/L), and hemoglobin levels were
6.8 g/dL (normal range: 11.5–15.5 g/dL). Other lab measurements were within normal ranges, including
renal and liver function tests.

According to the patient's history, the interval between the �rst symptoms and severe shortness of breath
was one week. A high-resolution computed tomography (HRCT) scan of the chest was performed (Fig. 1)
several days after the onset of shortness of breath, which led to a high suspicion of SARS-CoV-2
infection, due to the presence of the bilateral multifocal ground-glass opacity (GGO) pattern.
Subsequently, the COVID-19 infection diagnosis was con�rmed by an upper respiratory tract swab
(nasopharyngeal and oropharyngeal) for molecular evaluation, using the real-time reverse polymerase-
transcriptase chain reaction (rRT-PCR method).

As soon the patient was admitted to the ward, he received a hydroxychloroquine 400 mg stat and 200 mg
bid, azithromycin 250 mg daily, and ceftriaxone 1gr bid. The fever continued until the 3rd. day of
admission. Ceftriaxone was discontinued and meropenem and vancomycin were substituted on the 4rd.
day of admission. Also, for control of fever intravenous acetaminophen (Apotel) was used. The patient’s
oxygen saturation was 89% in room air, after receiving supplemental oxygen by mask it improved but
after its removal, it declined again. Dyspnea and shortness of breath continued. We decided to transfused
packed RBC (PRBC) to increase hemoglobin, in accordance to improve oxygen saturation. After
transfusion of the �rst unit of PRBCs, the patient's hemoglobin levels and oxygen saturation were
evaluated. Blood hemoglobin levels and oxygen saturation after transfusion of the �rst PRBC unit
increased to 8.7 g/dL and 91% in the room air, respectively. Improving of general condition, dyspnea,
shortness of breath, and oxygen saturation, after the �rst PRBC unit, we decided to transfuse the second
PRBC unit. These values were raised to 9.9 g/dL and 96%, respectively, after the transfusion of the
second PRBC unit. After receiving two PRBC units, the patient's general condition improved greatly and
dyspnea disappeared. At this stage, a CT scan was taken again from the patient, which indicated an
improvement in the condition of the lung (Fig. 2).

The patient was discharged from the hospital on March 29, 2020, one week after the initial visit to the
hospital, in good general condition, without fever and shortness of breath. In outpatient follow up two
weeks after hospital discharge his general condition was good, there was no fever, dyspnea and
shortness of breath, and oxygen saturation in room air was 97%.
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3. Discussion And Conclusions
COVID-19 is a global pandemic that affects many people with reduced oxygen saturation levels and
requires long-term invasive ventilation supports [10, 11]. Acute respiratory failure along with acute
hypoxemia is the major leading cause of death in COVID-19 patients [12]. According to recent guidelines,
tracheostomy is not recommended because of the high risk of virus aerosolization to healthcare workers,
and transmission through health care facilities [13]. There is the same potential risk for the endotracheal
intubation, as a hazardous and high-risk aerosol-generating procedure [14]. A meta-analysis and
systematic review reported the risk of this transmission to the medical staff for SARS-CoV-1 infection,
with a signi�cantly increased the odds ratio (OD) of 6.6 [8].

Due to the high viral load in upper respiratory tract secretions of COVID-19 patients, these methods have
been identi�ed as high-risk procedures for exposure and transmission of SARS-CoV-2 [15]. Furthermore,
mechanical ventilation of patients with COVID-19 who have had prolonged airway intubation has been
reported with a high mortality rate (at least 50–67%) [13, 16]. In general, at the time of this writing, no
approved treatment or medication has been prescribed by the US Food and Drug Administration (FDA) for
the de�nitive treatment of COVID-19 or their hypoxia.

In this study, we tried to achieve a non-invasive method to help patients and prevent needing invasive and
tracheal intubation. We found that hemoglobin levels and the oxygen saturation percentage in the
patient's blood increased appropriately, after receiving two PRBC units. This supportive transfusion was
associated with a lack of need to invasive respiratory support and improved patient status.

As a conclusion remark, oxygen delivery and oxygen saturation improvement were observed in the COVID-
19 patient, after PRBCs transfusions.

4. Abbreviations
ALI: acute lung injury

ARDS: acute respiratory distress syndrome

BP: blood pressure

CBC: complete blood count

COVID-19: coronavirus disease 2019

FDA: Food and Drug Administration

GGO: ground-glass opacity

Hbg: hemoglobin
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hCoVs: human coronaviruses

HR: heart rate

HR: heart rate

HRCT: high-resolution computed tomography

ICU: intensive care unit

IV: invasive ventilation

MERS-CoV: Middle East respiratory syndrome coronavirus

OD: odds ratio

Plt: platelet

PRBCs: packed red blood cells

rRT-PCR: real-time reverse polymerase-transcriptase chain reaction

SARS-CoV: severe acute respiratory syndrome coronavirus

SARS-CoV-2: severe acute respiratory syndrome coronavirus 2

WBC: white blood cell
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High-resolution CT (HRCT) scan of Chest before transfusion of PRBC units: Peripheral patchy ground-
glass opacity in the bilateral and multifocal lung involvement, due to viral pneumonia. A. Bilateral
multifocal ground-glass opacities (GGO). B. GGO and in�ltration more prominent in right side.

Figure 2

High-resolution CT scan (HRCT) of Chest after transfusion of PRBC units: Peripheral patchy ground-glass
opacity in the bilateral and multifocal lung involvement, due to viral pneumonia. A. GGO has been
decreased. B. GGO and in�ltration of right side has been decreased.


