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Potential benefits of precise corticosteroids therapy for severe

2019-nCoV pneumonia
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Dear Editor,

Since last December, the outbreak of 2019-nCoV in Wuhan has
caused ever-increasing attention and public panic all over the
world. Up to February 9, 2020, 40,171 patients had been
diagnosed with 2019-nCoV infection, including 6484 (16.14%)
severe cases and 908 deaths (2.27%). Compared to SARS and
MERS, 2019-nCoV appears to be much more contagious but less
lethal, as most patients have mild symptoms and good
prognosis'2. However, according to the Chinese government’s
daily report, 13.2-21.3% of patients with 2019-nCoV infection
developed into severe or fatal illness (Fig. S1a), which is
characterized by the rapid development to acute respiratory
distress syndrome (ARDS) or septic shock. Along with an
increasing number of confirmed cases, the cumulative total of
severe patients with 2019-nCoV is growing (Fig. S1b). Treatment of
these critically ill patients is becoming one of the major challenges
we are facing.

Unfortunately, there are still no specific antiviral medicines or
vaccines recommended for 2019-nCoV infection. For patients
with severe clinical manifestations, an effective clinical treat-
ment scheme is of great importance. On February 7, 2020, the
China’s National Health Commission released the fifth trial
version of Diagnosis and Treatment Scheme for Pneumonitis
with 2019-nCoV Infection, and provided a systematic treatment
strategy for severe cases. Remarkably, systematic corticoster-
oids treatment (methylprednisolone, <1-2mg per kg body
weight, for 3-5 days) was recommended to be an adjuvant
therapy?®, which immediately raised concerns about whether
patients infected with this novel coronavirus could benefit from
corticosteroids therapy “.

SALVAGE CORTICOSTEROIDS TREATMENT FOR CRITICAL
PATIENTS WITH 2019-NCOV?

Corticosteroids are widely used to prevent lung injury caused by
severe community-acquired pneumonia (sCAP) due to their
excellent pharmacological effects on the suppression of exuberant
and dysfunctional systematic inflammation®. Some scholars may
not support the corticosteroids treatment for novel coronavirus
pneumonia (NCP), because observational studies and systematic
reviews have indicated inconclusive clinical evidence on the effect
of corticosteroids therapy for viral pneumonias (such as SARS,
MERS and H1N1). Additionally, pulse-dose therapy or long-term
administration to high dose of corticosteroids in early stage were
reported to be possibly harmful®®. However, these conclusions
obscured the clinical benefits of corticosteroids on some
subgroups of patients, particularly those with severe symptoms,
as the clinical effects might be related to the indication (severities
of illness), the timing of intervention, the dose and duration of
corticosteroids therapy®.

; https://doi.org/10.1038/s41392-020-0127-9

Of note, as documented in a series of randomized clinical trials
(RCT), low or physiologic dose of corticosteroids treatment did not
reduce mortality from septic shock caused by primary lung
infections, but it could bring clinical benefits to secondary
outcomes, such as earlier reversal of shock, shorter duration to
exit from ICU and mechanical ventilation®'®. Besides, salvage
corticosteroids treatment for severe patients with advanced ARDS
could alleviate the pulmonary fibrosis and prevent progressive
pathological deterioration'", which provides a good framework for
explaining why some critical patients with SARS infection benefit
from rescue corticosteroids therapy. More importantly, mortality
benefit favored the severe HIN1-illness in the adjunctive treatment
group with low dose of corticosteroids'?. Evidently, all these
results strongly suggest that proper use of low-dose corticoster-
oids may bring survival advantages for critically ill patients with
2019-nCoV, but this treatment should be strictly performed on
NCP patients with definite clinical indications (such as refractory
ARDS, sepsis or septic shock) according to the recommended
guidelines.

CURRENT EVIDENCE: CLINICAL BENEFITS OF
CORTICOSTEROIDS THERAPY FOR CRITICAL NCP PATIENTS
Over the past month, we collaborated with front-line ICU physicians
and firstly evaluated the efficacy of corticosteroids treatment for
severe or fatal cases with 2019-nCoV infection in Wuhan. From
January 1 to January 29, 2020, the first 15 confirmed critical NCP
patients with an average age of 61.7 years were admitted to the ICU
in Wuhan Pulmonary Hospital. Of the 15 patients, 15 (100.0%)
showed bilateral pneumonia, hypoxemia and moderate or severe
ARDS, 14 (93.3%) had infections, 8 (53.3%) accompanied by shock
and 9 (60.0%) with multiple organ injuries. All patients had received
treatments containing noninvasive oxygen therapy and antibiotics
and/or antiviral agents before and after ICU admission, and
hypoxemia was not improved by these treatments. According to
the guidelines, corticosteroids therapy (median hydrocortisone-
equivalent dose of 400.0 mg/day) was instantly initiated after ICU
admission for an average of 9.5 days, and outcomes for all patients
were followed up until February 9, 2020 (Fig. 1a and Fig. S1c). Briefly,
we observed that ICU mortality of these severe or fatal NCP patients
was 46.7% (7/15), closer to that after adjustment for time-varying
confounders induced by critically ill patients with MERS without
corticosteroids treatment®, suggesting that corticosteroids might not
improve ICU mortality in critical NCP patients. But meanwhile,
systematic corticosteroids therapy in the first 3—5 days could
enhance oxygen saturation (Sa0O,) and arterial oxygen tension
(Pa0,)/inspiratory oxygen fraction (FiO,), both of which could be
further augmented by collaborating with invasive mechanical
ventilation (IMV) (Fig. 1b). Corticosteroids did not exert any
intervention efficacy on survival advantage of NCP patients
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Q Variable Total (N=15) Survival (N=8) Death (N=7) P Value
Age, yr, mean + SD 617+ 96 56.3 & 10.0 68.0 £33 0013*
Male sex 10 (66.7%) 6(75.0%) 4(57.1%) 0.608
Days from onset of symptoms to dyspnea 4230 49+35 34424 0376
Days from onset of symptoms to ICU admission 7.0 (6.0, 10.0) 7.5(63,9.8) 7.0(6.0, 11.0) 0.779
Comorbidities

Diabetes 7 (46.7%) 4(50.0%) 3 (42.9%) 1.000
Hypertension 6(40.0%) 2(25.0%) 4(57.1%) 0315
Coronary heart disease 4(26.7%) 1(12.5%) 3 (42.9%) 0282
COPD 0(0.00%) 0(0.00%) 0(0.00%)
Liver cirthosis 0(0.00%) 0(0.00%) 0(0.0%)
Cerebral hemorrhage 1(6.7%) 0(0.0%) 1(14.3%) 0467
Involvement of both lungs 15 (100.0%) 8 (100.0%) 7(100.0%)
ARDS 15 (100.0%) 8 (100.0%) 7(100.0%)
Infection 14 (93.3%) * 7 (87.5%) 7(100.0%) 1.000
Shock 8(53.3%) 2(25.0%) 6(85.7%) 0041%
Respiratory rate > 24/min 5(33.3%) 2(25.0%) 3 (42.9%) 0.608
APACHE II scores 9.0/(8.0,13.0) 8.0(8.0,113) 12.0 (8.0, 22.0) 0152
Duration of fever onset 150 +75 118+ 538 187 +79 0071
Days from ICU admission to start IMV 46436 44+26% 49425 0832
WBC count (x 10%L) 87443 85+3.7 89451 0847
Lymphocyte count (x 10°/L) 0.6(0.4,0.6) 0.5(03,0.6) 0.6(0.6,0.9) 0072
Monocyte count (X 10°/L) 03(03,05) 03(02,0.5) 03(03,0.5) 0.694
Hemoglobin (g/dL) 13024142 13514126 1246147 0.158
Alanine aminotransferase 33.0(21.0,51.0) 35.5(23.0,104.3) 29.0(19.0,51.0) 0336
Aspartate aminotransferase 42.0(27.0,83.0) 43.0(343,77.8) 32.0(25.0,129.0) 0463
Total bilirubin 127(95.172) 123 (100, 17.6) 129(8.1,172) 0.867
Creatinine (ymol/L) 70.0 (58.0, 81.0) 665 (543,72.5) 75.0 (62,0, 88.0) 0281
Troponin 1 (pg/mL) 00(0.0,02) 0.0(0.0,0.0) 0.2(0.0,0.8) 0,149
Procalcitonin (ng/mL) 0.1(0.0,02) 0.1(0.0,1.8) 0.1(0.1,02) 0232
D-dimer 05(0.4,2.6) 04(02,22) 25(05,19.5) 0072
PLT 1733 £ 367 1903 + 182 1549 + 445 0059
PT 150 +26 148+ 17 153 +36 0.694
APTT 306+ 70 402477 300+ 67 0.763
CRRT 8(53.3%) 3 (37.5%) 5(71.4%) 0315
Sa02 94.0(90.0,97.0) 96.5 (938, 98.0) 94.0 (86.0, 94.0) 0.029*
PaO2/Fi02 126.0(76.0, 152.0) 1355 (1163, 150.8)  123.0 (64.0, 160.0) 0.646

b Pvalues versus Day [
Parameter Day 1 Day3 Day5 Day7 Day9  Day3 Day5 Day7 Dayd
§20, 1‘70‘13 37 0) (‘);7‘()).0‘:7 0) (‘)7‘;? g‘) 0) (‘74"5 g‘) 0) 1‘)7":.‘{7; 0) 0.030 0072 02090012
CS(n=7) <<7u(zfg7 0) («JSTZ&?&; 0) (w?g«) 0) 0I5t 0235
CSHMV(r=6) 186?3776 5 950,90)  (975,993) 011 0063
Pa0,/Fi0, (76‘0%(‘1 ?: 0 1[}2‘04,1?74 0) (wal 3.7:0;4 0 © 1){.“;34 0 a ;y(: 27; g 012 0d10 0427 0034
S rlzslgflzs 0 u:s'?_".gm 412(;?)42(;40> 0398 0693
CS+HMV(n=6) (59. )741;1) 3) mo‘xs.JzZl 0) (1<72?;; 5) 0.108 0030
Day 1 Day 4 Day 7 Day 10 Day4  Day7  Day10
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Fig. 1 Corticosteroids treatment for severely ill patients with 2019-nCoV. a Demographics and baseline characteristics of patients infected
with 2019-nCoV according to survival condition. ?Of the 14 infections, 12 with identified pathogens, 2 diagnosed by characteristic clinical
symptoms without identified pathogens; PN = 7. *P < 0.05, a significant difference between the two groups. b Part of indexes of 15 critically ill
patients with 2019-nCoV infection during corticosteroids therapy. *P<0.05 vs. the indexes on day 1. SaO, oxygen saturation, CS
corticosteroids, IMV invasive mechanical ventilation, PaO,/FiO, ratio of arterial oxygen tension to fractional inspired oxygen concentrations,

WBC white blood cell, CRP C-reaction protein, FIB fibrinogen

complicated with both ARDS and shock or multiple organ injury
(seven patients, all dead). Nevertheless, corticosteroids treatment in
the phase of ARDS would effectively inhibit furious inflammatory
storm (Fig. 1b) and gain valuable time for controlling infection and
preventing secondary multiorgan damage and shock, which implies
that corticosteroids have synergistic biological effects when
combined with other intensivists’ treatment against severe or fatal
NCP patients.

Due to the deficiency of sample size and a matched control
group, we could not easily draw an accurate conclusion about the
role of corticosteroids in patients with 2019-nCoV by now.
However, our clinical experience and available descriptive data
from the therapeutic process of the first 15 critical NCP patients
are prone to support corticosteroids treatment for specific
subgroup of critically ill patients with 2019-nCoV.

PRECAUTIONS OF CORTICOSTEROIDS TREATMENT IN
PATIENTS WITH 2019-NCOV

There is no fixed clinical guideline for the use of corticosteroids in
critically ill patients in ICU. The anecdotal experience from SARS
and sCAP therapy strongly supports precise corticosteroids
management of NCP. Personalized medicine strategy should
contain, but not limited to, specific indications, timing and
duration, as well as therapeutic monitoring of corticosteroids
therapy. As mentioned above, corticosteroids should be avoided
unless there are indications for moderate or severe ARDS, sepsis or
septic shock, in part consistent with the recommended clinical
guidance from World Health Organization (WHO). We also do not
suggest the use of corticosteroids for mild or early-stage ARDS,
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because early corticosteroids application could delay the clear-
ance of virus and increase mortality risk, and corticosteroids are
more likely to function on inflammation-mediated lung injury and
interstitial fibro-proliferation at late-stage of ARDS''. Furthermore,
clinical adverse complications in SARS patients with corticoster-
oids treatment have been reported to be dose-related. Over
240mg of hydrocortisone-equivalent dose or an excessive
cumulative dose was considered to be able to generate some
side effects, including hyperglycemia, psychosis, and secondary
infection, avascular necrosis”'®. Hence, lower dose and short
duration of corticosteroids treatment (methylprednisolone,
<1 mg/kg body weight, no more than 7 days), along with adverse
drug reaction monitoring, would be more beneficial in clinical
management of critical patients with 2019-nCoV. In addition, a
long-term follow-up (6 months to 3 years) is essential to identify
delayed adverse effects in these patients. Of course, the optimal
treatment strategy requires constant adjustment as patient’s
clinical performance changes.

In conclusion, Chinese government has taken effective mea-
sures to prevent a possible national or worldwide 2019-nCoV
pandemic. Offering the most reasonable treatment to severe NCP
patients could be another challenge we will face. We endorse the
potential benefits from low-dose corticosteroids treatment in a
subset of critically ill patients with 2019-nCoV based on existing
studies and clinical experience, despite there is no significant
improvement in overall survival. Certainly, our ongoing well-
designed prospective cohort study with sufficient samples may
provide systematic answers to this clinical dilemma—"to use or
not to use corticosteroids for the treatment of lung injury with
2019-nCoV"—in the near future.
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