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Resolved of Respiratory Failure

Following the

Use Pulse-Doses of

Methylprednisolone in a Cytokine Storm Related to 2019 novel coronavirus
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! Tehran Heart Center, Tehran University of Medical Sciences, Tehran, Iran. > Rheumatology Department, Imam
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Since mid-December of 2019, an outbreak of pneumonia has been spread from Wuhan City, Hubei province, China, as a viral
pneumonia. After virus identification and isolation, the pathogen for this pneumonia was originally called 2019 novel
coronavirus (2019-nCoV). 2019-nCoV has been associated with progressive cytokine storm leading to a hyper-inflammatory
state that this state associated with respiratory failure. We hereby reported a known case of Rheumatoid arthritis, Hypertension
and Coronary artery bypass graft that confirmed 2019-nCoV and he was associated with progressive cytokine storm leading to
respiratory failure. After corticosteroid administration, respiratory failure and extremely high levels of IL6 responded
dramatically to pulse-doses of Methylprednisolone. We concluded that pulse-doses of Corticosteroids can be effective in
controlling and relieving cytokine storms and related respiratory failure.
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Introduction

Coronaviruses are enveloped RNA viruses of the family
coronaviridae and broadly distributed in mammals such as
humans [1]. Over the past two decades, viruses from this
family have caused acute respiratory syndromes, such as
severe acute respiratory syndrome coronavirus (SARS-
CoV) and Middle East respiratory syndrome coronavirus
(MERS-CoV), in more than 10,000 people [2, 3].

In mid-December of 2019, an outbreak of viral
pneumonia began to spread from Wuhan city, Hubei
province, China. After identification and isolation of the
virus, the pathogen for this pneumonia was originally
called the 2019 novel coronavirus (2019-nCoV) [4]. The
most common manifestations of 2019-nCoV include fever,
nonproductive cough, myalgia, fatigue, malaise, diarrhea,
dyspnea, and hemoptysis [1]. While most human
coronavirus infections are mild, 2019-nCoV can cause
severe life-threatening complications, including acute
respiratory distress syndrome, pneumonia, myocarditis,
and organ failure [5]. The most common life-threatening
complication of 2019-nCoV is respiratory failure [6].
2019-nCoV has been associated with progressive cytokine
storm leading to a hyper-inflammatory state associated
with respiratory failure. Interleukin-6 (IL6) is a mediator

of cytokine storm-related organ dysfunction and is strongly
associated with severity and organ failure in 2019-nCoV
[7, 8].

Because of the global concern about the 2019-nCoV
pandemic and the related mortality rates, many attempts
have been made to treat and control the virus, but they have
had little or no effect

Case Presentation

A S5l-year-old man referred to the emergency
department of Imam Khomeini Hospital with
nonproductive cough, progressive dyspnea, and chest
discomfort that had begun three days earlier. He also
complained of nausea, fever, myalgia, fatigue, and malaise.
The patient had been diagnosed with rheumatoid arthritis
13 years earlier and treated with hydroxychloroquine (200
mg, daily) and prednisolone (2.5 mg, daily). He also had
an 8-year history of hypertension and had undergone
coronary artery bypass graft (CABG) 4 years prior to this
case. The patient was being treated with ASA (80 mg,
daily), atorvastatin (40 mg, daily), nitrocantin (2.6 mg,
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every 12 hours), losartan (25 mg, every 12 hours), and
amilodipine (5 mg, daily). On initial examination, he had
an elevated blood pressure of 155/95 mm Hg, regular
tachycardia at 114 beats per minute, respiratory rate of 26
breaths per minute, and a pulse oximetric figure of 82%.

His pulmonary and cardiac examinations were normal.
The patient had first been referred to an outpatient general
practitioner, and a chest computerized tomography scan
(CT scan) was performed for him at an imaging center
outside the hospital. Based on physical examination and
chest CT scan findings, he was then referred to the hospital.
Bilateral ground glass opacities and sub-segmental areas of
patchy consolidation were evident on the patient’s CT scan
(Figure 1). Based on the patient’s respiratory distress, low
SPO2, and chest CT scan findings, he was hospitalized and
initial supportive treatment (e.g., oxygen therapy) was
begun. Hydroxychloroquine and atazanavir were also
prescribed for him.

Initial investigations, serum IL6 levels, and routine
bacterial and sepsis work-ups were also performed. The
diagnosis of 2019-nCoV was confirmed by pan-
coronavirus conventional polymerase chain reaction assay
and sequencing of the polymerase chain reaction (PCR)
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amplicons using respiratory specimens, including nasal
and pharyngeal swabs. Initial IL6 serum levels of 1162
Pg/ml were detected. The results of other investigations are
presented in Table 1.

After 5 days of hospitalization, the patient continued to
have dyspnea with low Sat O2, tachypnea, and tachycardia
as well as high ESR, CRP, and leukopenia in laboratory
testing. Cytokine storm syndrome with respiratory failure
was diagnosed; no response to treatment was noted after
five days of hospitalization, so pulse-doses of
methylprednisolone at 260 mg daily were prescribed for
three days, and the patient's general condition improved
significantly. The PSO2 increased 87% and 91%,
respectively, on days 2 and 5 of methylprednisolone
treatment, and his respiratory distress was resolved. Serum
IL6 levels also decreased to less than 10 Pg/ml. Serial vital
signs are presented in Table 1.

Finally, the patient was discharged in good general
condition, stable hemodynamic status, and with a PSO2 of
94% after 14 days of hospitalization (11 days in intensive
care and 3 days in the ward).

Figure 1. Axial images from chest CT scan

Bilateral involvement as ground glass opacities (Red arrow) and subsegmental areas of patchy consoldation (Yellow arrow).
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Table 1. Serial laboratory results and vital sign of the patient with 2019-nCoV

Variables HD'1 HD 3 HD 5% HD 7 HD 9 HD 11 HD 14
White blood cell count, x103/uL 2900 2500 2400 2600 3200 3100 3400
Segment neutrophil, % 61.1 63.2 533 64.3 56.8 57.5 62.1
Lymphocyte, % 24.5 26.0 355 25.1 31.9 28.4 24.4
Monocyte, % 12.5 9.1 9.6 9.7 9.2 11.5 10.9
Eosinophil, % 0.9 0.3 0.8 0.6 0.8 1.3 1.3
Hemoglobin, g/dL 15.4 15.1 15.3 14.8 14.2 14.7 14.4
Platelets, x10%/uL 221 182 208 221 252 198 187
Glucose, mg/dL 101 109 98 118 111 114 95
BUNZ, mg/dL 14.4 12.6 14.1 9.1 9.8 104 7.8
Creatinine, mg/dL 1.1 1.4 1.3 1.3 1.0 1.0 0.8
Total bilirubin, mg/dL 0.56 0.59 - 0.46 - 0.64 -
AST?, U/L 31 29 - 25 - 19 -
ALT*, U/L 36 37 - 28 - 53 -
ALP® , U/L 7.9 158 - 14 - 113 -
Uric acid, mg/dL 7.9 - - - - - -
LDHS®, U/L - 332 - - - - 351
Sodium, mmol/L 139 134 139 137 144 149 142
Potassium, mmol/L 4.2 4.1 4.8 4.2 4.2 43 4.2
Total protein, g/dL 6.9 - - - 6.3 - 6.7
Albumin, g/dL 4.3 - - - 3.8 - 4.2
ESR’, mm/hr 87 - 106 - 54 - 34
CRP3, mg/dL 184 - 204 - 106 - 57
Pro-Calcitonin, ng/mL 5.7 - - - - - -
Prothrombin time (PT), sec 13.5 - - - - - -
international normalized ratio (INR) 1.13 - - - - - -
activated partial thromboplastin time 396 ) ) ) ) ) )
(aPTT), sec
NT-proBNP? - - - 87.6 - - -
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Variables HD'1 HD 3 HD 5* HD 7 HD 9 HD 11 HD 14
Interleukin-6, pg/ml - 1162 <10
Blood pressure, mm Hg 155/95 148/95 128/92 142/88 138/90 130/88 132/86
Pulse rate, beats per minute 114 108 112 108 102 92 94
Respiratory rate, breaths per minute 26 25 26 24 20 21 18
Saturation of PO2 82% 81% 83% 87% 90% 91% 94%

1. HD; Hospitalized day, 2. BUN; Blood urea nitrogen, 3. AST; aspartate aminotransferase, 4. ALT; alanine aminotransferase, 5.
ALP; alkaline phosphatase, 6. LDH; Lactate dehydrogenase, 7. ESR; erythrocyte sedimentation rate, 8. CRP; C-reactive protein, 9.

NT-proBNP; N-terminal pro b-type natriuretic peptide

* The start day of methylprednisolone administration

Discussion

Herein is reported a case 0f 2019-nCoV associated with
progressive cytokine storm leading to respiratory failure
which, along with extremely high levels of IL6, responded
dramatically to corticosteroid pulses.

The most common complication and the leading cause
of mortality in 2019-nCoV is lung injury [9], as seen in this
reported case. Some evidence-based studies suggest that
severe 2019-nCoV increases pro-inflammatory cytokines
following lung injury and can develop into hyper-
inflammation as a cytokine storm syndrome; respiratory
failure occurs in about 50% of such cases [8]. In the current
study, the patient’s IL6 level was reported to be more than
1000 mg/dl, which is significantly elevated and indicates a
cytokine storm associated with respiratory failure. Given
the estimated mortality rate of 3-7%, there is an urgent need
for an effective treatment for 2019nCoV. Current
challenges have promoted the advancement of novel
therapeutics, including antiviral medications [10]. Since
the outbreak of 2019-nCoV, various medications have been
used by physicians to reduce and control 2019-nCoV-
related lung injury, including hydroxychloroquine,
lopinavir/ritonavir (Kaletra, AbbVie), interferon beta,
ribavirin, and remdesivir [11].

Although the current literature on patients with
influenza, SARS, or MERS suggests that receiving
systemic corticosteroids has no effect on patient outcome
and is even reported to delay viral clearance [12, 13], some
studies have reported the incidence of complications being
higher in patients using systemic corticosteroids than in
patients who did not [5]; however, corticosteroids were
used frequently in SARS-CoV and MERS-CoV patients
for the treatment of severe complications because of their
possible advantages, such as reducing lung injury [13].

The use of corticosteroids in 2019-nCoV has now
become a major challenge for clinicians, as some studies
support its use [8] and some have found that their use

increases mortality [14]. During the 2019-nCoV epidemic,
corticosteroids have not been recommended according to
the World Health Organization’s (WHO) provisional
guidance and insufficient experience with SARS-CoV and
MERS-CoV epidemics [14, 15]. However, in hyper-
inflammation following cytokine storm syndrome, the use
of corticosteroids might reduce the rising mortality rates
[8]. As mentioned, the current case also responded
dramatically to systemic corticosteroids.

Conclusion

As 2019-nCoV is a global health threat, appropriate
actions against it, especially appropriate treatments, are
needed. In general, more evidence-based information
and findings are needed to determine whether systemic
corticosteroid therapy is beneficial or harmful to
2019-nCoV infected patients.
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