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Background: Both coronavirus disease 2019 (COVID-19) and Middle East respiratory syndrome
(MERS) can cause acute respiratory distress syndrome (ARDS); however, their ARDS course and
characteristics have not been compared, which we evaluate in our study.
Methods: MERS patients with ARDS seen during the 2014 outbreak and COVID-19 patients
with ARDS admitted between March and December 2020 in our hospital were included, and
their clinical characteristics, ventilatory course, and outcomes were compared.
Results: Forty-nine and 14 patients met the inclusion criteria for ARDS in the COVID-19 and
MERS groups, respectively. Both groups had a median of four comorbidities with high Charlson comorbidity index value of 5 points (P > 0.22). COVID-19 patients were older, obese, had
significantly higher initial C-reactive protein (CRP), more likely to get trial of high-flow oxygen, and had delayed intubation (P ≤ 0.04). The postintubation course was similar between
the groups. Patients in both groups experienced a prolonged duration of mechanical ventilation, and majority received paralytics, dialysis, and vasopressor agents (P > 0.28). The respiratory and ventilatory parameters after intubation (including tidal volume, fraction of inspired
oxygen, peak and plateau pressures) and their progression over 3 weeks were similar
(P > 0.05). Rates of mortality in the ICU (53% vs. 64%) and hospital (59% vs. 64%) among
COVID-19 and MERS patients (P ≥ 0.54) were very high.
Conclusions: Despite some distinctive differences between COVID-19 and MERS patients prior to intubation, the respiratory and ventilatory parameters postintubation were not different. The higher initial CRP level in COVID-19 patients may explain the steroid responsiveness
in this population.
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INTRODUCTION
In the last two decades, the world has seen major devastation from coronaviruses causing
disease epidemics, such as severe acute respiratory syndrome (SARS) coronavirus, which
causes SARS, and Middle East respiratory syndrome (MERS) coronavirus (MERS-CoV),
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which causes MERS, as well as the current global pandemic of
severe acute respiratory syndrome coronavirus 2 (SARSCoV-2), capable of causing coronavirus disease 2019 (COVID-19). The most feared complication of these respiratory illnesses is acute respiratory failure from pneumonia and development of acute respiratory distress syndrome (ARDS).
ARDS can occur from direct or indirect lung injury [1]. In
the case of coronaviruses, however, it is likely from a combination of the two. In affected patients, severe lung consolidation from the viral infection arises and causes desquamation
of pneumocytes, alveolar dysfunction, edema, and hemorrhage [2]. Then, an overwhelming cytokine and chemokine
response can occur and recruit neutrophils and cytotoxic Tcells to produce further damage to the lung tissue [3,4]. SARS
and MERS patients who developed ARDS were treated no differently than regular ARDS patients [5,6]. However, in the case
of COVID-19, it was suggested that patients might be experiencing an “atypical” type of ARDS as lung compliance seemed
to be less compromised in these individuals despite them fulfilling the ARDS Berlin criteria [7]. This variation encouraged
the use of high-flow oxygen in this patient population [8,9].
Still, although COVID-19 appeared to have unique radiological features, later studies showed that COVID-19–induced
ARDS causes pathological changes typical of ARDS, such as
diffuse alveolar damage in the lungs. Coagulation dysfunction, however, appeared to be more common in COVID-19,
and this finding could explain some of the atypical manifestations seen in patients with COVID-19–induced ARDS, such as
dilated pulmonary vessels and pleuritic pain. Dilated pulmonary vessels are rarely reported in typical ARDS but are more
common in COVID-19–induced ARDS [10]. Furthermore, corticosteroids and interleukin-6 inhibitors like tocilizumab became part of the treatment armamentarium in COVID-19 because of the elevated inflammatory markers found in affected
patients, something that was not true universally among SARS
and MERS patients [11-13].
After the MERS epidemic hit the Middle East, no one expected to face a similar threat within a matter of a few years. Moreover, if a new coronavirus were to emerge some years from
now, causing ARDS, how would clinicians tackle it? Should
they treat it like SARS and MERS or like COVID-19? A direct
comparison of the detailed clinical and ventilatory ARDS courses of any of the two known coronaviruses could be helpful for
clinicians in this regard and would serve to highlight existing
similarities and differences to further our understanding of
the nuances between such conditions. However, to our knowledge, no study has yet performed this comparison.
224 https://www.accjournal.org

KEY MESSAGES
■ In our comparison of coronavirus disease 2019 and Middle East respiratory syndrome patients with acute respiratory distress syndrome (ARDS), the former had higher
initial C-reactive protein level, were more likely to receive a trial of high-flow oxygen, and experience delayed
intubation.
■ Postintubation, however, respiratory and ventilatory parameters (including tidal volume, fraction of inspired
oxygen, and peak and plateau pressures) and their progression were similar between groups.
■ ARDS mortality is extremely high in both groups, emphasizing the importance of early intervention.

We have been placed in a unique situation in that we have
both managed MERS patients with ARDS during the MERS
epidemic and COVID-19 patients during the current pandemic. These experiences awarded us a distinctive opportunity to
directly compare the clinical, physiological, and ventilatory
parameters of patients with ARDS caused by MERS and COVID-19, respectively, which we now report in this study.

MATERIALS AND METHODS
Ethical approval was obtained from the Institutional Review
Board of the King Faisal Specialist Hospital & Research Center, Jeddah, Saudi Arabia. Informed consent was waived by
the Institutional Review Board for this retrospective study.

Site
Our hospital is a tertiary care teaching hospital with a 26-bed
medical intensive care unit (ICU) and is accredited by the Joint
Commission International and Nurses Magnet Recognition
programs. It served as our study site. The hospital, in addition
to taking care of tertiary care patients referred from across the
western region of our country, runs active solid organ and
bone marrow transplant programs as well. The ICU is managed mainly by North American-trained, board-certified attending physicians in concert with ICU specialists, fellows,
and residents.

The Outbreaks
The COVID-19 outbreak in our region began in March 2020.
The global pandemic is still not over as of May 2021, including
in our immediate area. Meanwhile, the MERS outbreak involving our hospital occurred from April to May 2014.
Acute and Critical Care 2021 August 36(3):223-231
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Study Groups and Patients
All adults 18 years of age or older who were admitted to the
ICU due to COVID-19 pneumonia and ARDS and who required
intubation between March 2020 and December 2020, were
incorporated as the COVID-19 group in this study. We used
the Berlin definition for ARDS [14]. A diagnosis of COVID-19
was confirmed by nasopharyngeal swab analysis using the
RealTime SARS-CoV-2 (Abbott, Chicago, IL, USA), Xpert SARSCoV-2 (Cepheid, Sunnyvale, CA, USA), or RealStar SARS-CoV-2
(Altona Diagnostics, Hamburg, Germany) real-time polymerase
chain reaction (RT-PCR) kits.
Separately, to create the MERS study group, we included
adult patients who were admitted to the ICU due to MERS pneu
monia and ARDS per the Berlin criteria and who required intubation in April or May 2014. The diagnosis of MERS was established based on a single positive nasopharyngeal swab or
tracheal aspirate obtained through the endotracheal tube with
RT-PCR. For confirmation, the RT-PCR test targeted both the
upstream E protein (upE gene) and ORF1a [6].

Data Collection and Outcome Measures
Patient demographics, underlying comorbidities, symptoms,
characteristics, laboratory values, ventilatory parameters, therapies administered during the ICU stay, and outcome measures were recorded for both the COVID-19 and MERS groups.
Outcome measures were all-cause ICU mortality, in-hospital
mortality, ICU length of stay, and hospital length of stay. Detailed emphasis was placed on comparing the presentation
characteristics and the laboratory and ventilatory parameters
between groups during a three-week stay in the ICU.

tients met the inclusion criteria for ARDS in the COVID-19
and MERS groups, respectively. Patients in both groups had
multiple comorbidities with an extremely high Charlson Comorbidity Index of five points. The comorbidities were similar
between the groups, except that COVID-19 patients were older and more obese than MERS patients (P = 0.04) (Table 1). In
the two groups, patients had similar symptoms and experienced only a short duration of time between symptom onset
and hospitalization and/or ICU admission. However, patients
with COVID-19 underwent significantly later intubation after
ICU admission relative to those with MERS (46 vs. 9 hours,
P < 0.001) (Table 2).
Median white blood counts and lactic acid levels were normal and patients had lymphopenia in both groups (Table 3).
However, C-reactive protein (CRP) levels were significantly
more elevated in COVID-19 patients than MERS patients until
the third day of their ICU stay. As procalcitonin levels and WBC
counts were normal, this finding of elevated CRP levels was
probably solely due to the virus without any superimposed
bacterial infection. The use of high-flow oxygen was also more
common in the first three days in COVID-19 patients (P < 0.04)
Table 1. Patient demographics
Characteristics

COVID-19
(n=49)

MERS
(n=14)

P-value

Age (yr)

66 (61–77)

54 (46–73)

0.03

Sex (%)
Male

0.73
59

64

Female

41

BMI (kg/m2)

32 (28–35)

27.8 (22–33)

36
0.04
0.22

Data Analysis

Number of comorbidities

4 (3–6)

4 (3–5)

Descriptive statistics were used to organize the collected data.
Continuous variables were described as median with interquartile range (between quartiles 1 and 3) and were reported
as such. Categorical variables were described as number and
percentage, as appropriate. Data were analyzed using the MannWhitney U-test or Fisher’s exact test for continuous and categorical variables, respectively, with a two-sided P-value less
than 0.05 considered statistically significant.

Charlson comorbidity index

5 (3–6)

5 (4–6)

RESULTS
There was a total of 1,091 confirmed cases, including 1,052
patients with COVID-19 and 39 patients with MERS, during
the study period. Of these, 133 patients (117 COVID-19 and 16
MERS cases) were admitted to the ICU. Forty-nine and 14 paAcute and Critical Care 2021 August 36(3):223-231

Comorbidity (%)

0.55
>0.05

Hypertension

69

57

Diabetes

67

43

Respiratory disease

16

28

Obesity

63

43

Congestive heart failure

20

43

Chronic kidney disease

27

21

On hemodialysis

10

21

Ischemic heart disease

41

21

Cancer

20

14

Transplant

14

7

Values are presented as median (interquartile range) otherwise indicated.
COVID-19: coronavirus disease 2019; MERS: Middle East respiratory syndrome; BMI: body mass index.
https://www.accjournal.org
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Table 2. Clinical characteristics
Characteristics

COVID-19 (n=49)

MERS (n=14)

Symptom (%)

>0.12

Fever

73

93

Cough

61

79

Dyspnea

65

79

Gastrointestinal symptom

20

21

Sore throat

10

14

Headache

12

7

Myalgia

P-value

8

7

Symptom duration before hospitalization (day)

4 (3–5)

3 (2–7)

0.79

Duration from symptoms to ICU admission (day)

5 (3–7)

7 (4–10)

0.84

Duration from ICU admission to intubation (hr)

46 (22–144)

9 (6–12)

<0.001

APACHE II score at ICU admission

19 (14–24)

23 (19–25)

0.28

Values are presented as median (interquartile range) otherwise indicated.
COVID-19: coronavirus disease 2019; MERS: Middle East respiratory syndrome; ICU: intensive care unit; APACHE: Acute Physiology and Chronic Health
Evaluation.

and could have triggered the delay in intubation mentioned
above (Table 3). Bacterial co-infection occurred in a minority
of patients later during their ICU stay, and a large yet similar
proportion of patients eventually required vasopressor agents
in the two groups (P > 0.05).
The postintubation course was similar in the two groups. By
the end of 2 weeks postintubation, the numbers of COVID-19
and MERS patients who were extubated (20% vs. 36%), those
who remained on mechanical ventilation (37% vs. 29%), and
those who died (24% vs. 21%) were statistically unchanged
(P > 0.05) (Table 4). Among those who were still on mechanical ventilation after 3 weeks, seven patients (39%) with COVID-19 ultimately survived, but none in the MERS group did
(P < 0.05). The usage of paralytics was high in both groups, although MERS patients required introduction of additional
rescue ventilatory measures (mainly in the form of nitric oxide) within the first 72 hours of intubation (P = 0.003).
Table 4 provides a detailed overview of the respiratory, ventilator, and laboratory parameters of the COVID-19 and MERS
patients, with similar disease courses and progression (P > 0.05).
By the end of the first week, fraction of inspired oxygen (FiO2),
values had improved to a median of 0.45 to 0.55 in both groups
and remained static afterward. The peak and plateau pressures
increased in both groups after 2 weeks on mechanical ventilation and remained elevated during the third week. Meanwhile,
the partial pressure of oxygen (PaO2)/FiO2 ratio remained low
in both groups during their ICU stay, indicating the severity of
ARDS.
Patients in both groups experienced a prolonged duration
226 https://www.accjournal.org

of mechanical ventilation, and the majority received steroids,
paralytics, renal replacement therapy, and vasopressor agents
(Table 5). Moreover, they also had prolonged ICU and hospital stays. Both COVID-19 and MERS patients with ARDS experienced high rates of mortality in the ICU (53% vs. 64%) and
hospital (59% vs. 64%) (P≥0.54); however, all the patients without underlying comorbidities survived.

DISCUSSION
ARDS is the most feared complication to result from pneumonia brought on by coronaviruses, including SARS-CoV-2 and
MERS-CoV. To our knowledge, our study is the only one to directly compare the ventilatory course of ARS patients with
COVID-19 or MERS. This comparison, performed using our
study population of predominantly tertiary care patients with
multiple comorbidities, yielded some interesting results.
Our COVID-19 and MERS patients retained the disease-specific baseline differences documented amongst them, with
the former population being significantly older and more obese
than the latter [12,15,16]. The patients in the two groups were
equally at high risk of complications and death because of
their similar baseline profiles of multiple medical problems
and high Charlson Comorbidity Index. This is important as
any disparities in baseline characteristics can have an impact
on ARDS outcomes [17].
The COVID-19 and MERS patients had comparable symptoms, a short duration from disease onset to hospitalization,
and similar degrees of disease severity. Patients who present
Acute and Critical Care 2021 August 36(3):223-231
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9 (18)

30 (62)

High-flow oxygen

Supplemental
oxygen

4 (8)

Shock requiring
vasopressors

0

1 (7)

10 (72)

2 (14)

2 (14)
a

a

7 (14)

5 (10)

17 (35)

1 (7)

1 (7)

1 (7)

1 (7)

15 (30)

a

12 (86)a

a

17 (35)a

2 (1.3–3)

0.52
(0.17–1.15)

71a
(22–99)

9 (5–14)

8.6 (5–12)

MERS
(n=14)

14 (30)

7 (15)

7 (15)

10 (21)

30 (64)a

1.9 (1.4–2.7)

0.73
(0.22–3.09)

62
(30–159)

10 (8–12)

8.8 (6–14)

COVID-19
(n=47)

3 (21)

1 (7)

0

0

14 (100)a

2 (1.2–3)

0.89
(0.32–2.9)

25
(20–76)

6 (5–12)

5.5 (4–10)

MERS
(n=14)

3 Days after ICU
admission

1.1
(0.89–3.1)

12
(9–35)

5 (3–6)

8.2 (6–11)

MERS
(n=11)

19 (42)

2 (4)

6 (13)

5 (11)

34 (76)

4 (36)

1 (9)

2 (18)

0

9 (82)

2 (1.6–2.5) 2.15 (1.3–3)

0.39
(0.13–0.88)

10
(6–18)

12 (7–14)

11 (7–15)

COVID-19
(n=45)

1 Week after ICU
admission

15 (51)

4 (14)

2 (7)

2 (7)

25 (86)

2.1 (1.5–3.7)

0.53
(0.19–1.38)

18
(4–62)

6 (7–8)

12.2 (8–15)

4 (40)

3 (30)

1 (10)

0

9 (90)

2 (1–3)

2.2
(0.57–3.8)

50
(12–75)

7 (6–9)

8.1 (6–12)

MERS
(n=10)

2 Weeks after ICU
admission
COVID-19
(n=29)

Values are presented as median (interquartile range) or number (%).
ICU: intensive care unit; COVID-19: coronavirus disease 2019; MERS: Middle East respiratory syndrome; WBC: white blood cell; NR: normal range.
a
P<0.05; bValues 1–5 missing from number.

3 (6)

Bacterial infection

Infection

10 (20)

Intubated

Mode of oxygenation

1.6 (1.1–2.5)

Lactic acid (mmol/L) 1.9 (1.8–1.9) 1.6 (0.8–2)
(NR <2)

0.38
(0.15–0.92)

Procalcitoninb
(ng/ml)

146a
(102–196)
0.4
(0.19–1.1)

45a
(26–91)

128a
(58–197)

C-reactive protein
(mg/l)

9 (8–19)

9 (6–12)

COVID-19
(n=49)

1 Day after ICU
admission

0.44
(0.13–1.1)

13 (4–17)

11 (8–13)

Lymphocyte (%)
(NR 20%–45%)

9.1 (6–12)

MERS
(n=14)

7 (6–11)

COVID-19
(n=49)

WBC count
(109 cells/L)

Laboratory value

Characteristics

At hospital
admission

Table 3. Laboratory and physiological parameters

10 (45)

4 (18)

2 (9)

1 (5)

19 (86)

2 (1.5–5)

1.94
(0.9–6.1)

33
(9–132)

6 (5–53)

8 (6–12)

COVID-19
(n=22)

2 (50)

2 (50)

0

0

4 (100)

3.2 (2.6–4)

4.75
(1.75–6.5)

87
(55–109)

14 (8–17)

11.5 (7–13)

MERS
(n=4)

3 Weeks after ICU
admission
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5 (10)

5 (10)

15 (31)

34 (28–39)

0.70
(0.55–1)

Pressure-mode ventilation

Usage of rescue therapyb

Paralytics

Respiratory rate/min

FiO2

0.75
(0.4–1)

26 (25–32)

5 (36)

2 (14)

1 (7)

13 (93)

14 (100)

0

0

MERS
(n=14)

10 (6–13)

21 (18–27)

126 (75–189)

49 (33–60)

74 (73–180)

7.33
(7.25–7.39)

23 (17–28)

28 (20–32)

0.60
(0.40–0.70)

29 (23–30)

9 (64)

7 (50)b

4 (29)

10 (71)

14 (100)

1 (7)

1 (7)

MERS
(n=14)

24 (22–27)

113 (83–176)

40 (36–45)

68 (58–77)

7.39
(7.32–7.44)

28 (25–29)

31 (25–34)

11 (9–12)

25 (22–28)

118 (55–170)

51 (39–57)

71 (64–112)

7.34
(7.28–7.45)

25 (18–27)

27 (22–31)

12 (6–14)

400 (350–420) 368 (350–415)

0.60
(0.45–0.80)

30 (27–35)

20 (43)

6 (13)b

2 (14)

42 (86)

46 (94)

3 (6)

0

COVID-19
(n=46)

3 Days after intubation

0.45
(0.40–0.55)

28 (26–31)

2 (18)

4 (36)

3 (27)

8 (73)

11 (79)

2 (14)

2 (14)

MERS
(n=11)

27 (23–30)

101 (85–152)

45 (40–56)

68 (54–75)

7.39
(7.33–7.44)

26 (24–28)

32 (27–34)

10 (8–12)

33 (31–37)

170 (90–215)

48 (46–62)

77 (72–118)

7.46
(7.34–7.48)

22 (19–26)

25 (21–29)

8 (5–13)

400 (360–450) 370 (345–385)

0.55
(0.45–0.70)

30 (28–35)

10 (26)

9 (24)

11 (29)

27 (71)

38 (78)

5 (10)

6 (12)

COVID-19
(n=38)

7 Days after intubation

0.60
(0.50–0.70)

30 (22–32)

0

1 (10)

1 (10)

9 (90)

10 (71)

5 (36)

3 (21)

MERS
(n=10)

29 (23–32)

103 (76–166)

54 (45–64)

71 (61–77)

7.34
(7.28–7.44)

30 (22–32)

33 (26–36)

10 (8–12)

26 (22–33)

147 (64–184)

50 (52–75)

79 (69–120)

7.34
(7.32–7.44)

24 (18–27)

30 (21–33)

11 (9–13)

400 (375–415) 375 (350–400)

0.55
(0.45–0.70)

32 (30–35)

4 (15)

2 (7)

8 (30)

19 (70)

27 (55)

10 (20)

12 (24)

COVID-19
(n=27)

14 Days after intubation

0.50
(0.40–0.60)

28 (27–32)

0

1 (25)

4 (75)

1 (25)

4 (29)

5 (36)

5 (36)

MERS
(n=4)

25 (22–29)

132 (90–170)

44 (37–56)

67 (57–83)

7.37
(7.22–7.45)

33 (25–35)

34 (31–37)

10 (8–12)

32 (30–35)

148 (92–210)

55 (50–62)

76 (71–82)

7.41
(7.40–7.44)

28 (22–30)

26 (24–28)

10 (8–11)

400 (360–405) 400 (380–420)

0.55
(0.45–0.65)

31 (28–35)

0

2 (10)

8 (44)

10 (56)

18 (37)

13 (27)

18 (37)

COVID-19
(n=18)

21 Days after intubation

Values are presented as number (%) or median (interquartile range).
COVID-19: coronavirus disease 2019; MERS: Middle East respiratory syndrome; n: number, as specified in the column except for first two rows; FiO2: fraction of inspired oxygen; PEEP: positive endexpiratory pressure; PIP: peak inspiratory pressure; PaO2: partial pressure of oxygen; PaCO2: partial pressure of carbon dioxide.
a
COVID-19, n=49; MERS, n=14; bP=0.003.

23 (21–25)

Bicarbonate (mmol/L)

PaO2 (mm Hg)

37 (31–40)

61 (55–74)

pH

114 (85–131)

7.41
(7.33–7.47)

Plateau pressure (cm H2O)

PaO2/FiO2 ratio

22 (19–29)

PIP (cm H2O)

PaCO2 (mm Hg)

8 (8–11)

30 (25–32)

PEEP (cm H2O)

400 (370–420) 370 (350–400)

44 (90)

Volume-mode ventilation

Tidal volume (ml)

49 (100)

0

0

COVID-19
(n=49)

1 Day after intubation

Patient on invasive
ventilation

Aggregated extubated

a

Aggregated patients deada

Characteristics

Table 4. Ventilatory parameters
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Table 5. Therapies used and outcome measures
Variable

COVID-19 (n=49)

Duration of mechanical ventilation (day)

16 (7–25)

MERS (n=14)

P-value

16 (10–17)

0.65

Steroids (%)

84

100

Tocilizumab (%)

78

0

<0.001

0.28

Paralytics received (%)

61

79

0.51

Time from intubation to paralytics initiation (hr)

13 (3–63)

26 (8–46)

0.45

Duration of paralytics (hr)

98 (30–288)

75 (48–167)

0.53

45

57

0.41

Use of vasopressor agents (%)

71

79

0.68

Tracheostomy (%)

22

7

0.19

Renal replacement therapy (%)

ICU length of stay (day)

20 (12–30)

17 (14–21)

0.40

Hospital length of stay (day)

24 (15–36)

22 (17–37)

0.79

ICU mortality (%)

53

64

0.46

In-hospital mortality (%)

59

64

0.63

0

0

NA

Mortality in patients without any comorbidity (%)

Values are presented as median (interquartile range) unless otherwise indicated.
COVID-19: coronavirus disease 2019; MERS: Middle East respiratory syndrome; ICU: intensive care unit; NA: not applicable.

with comorbidities tend to deteriorate faster than healthy patients, so this was not unexpected [18]. Also, numbers of lymphopenia cases were not surprising in either group; however,
we found remarkably higher CRP levels among COVID-19 patients than MERS patients. This is something that has not been
reported before and could explain the potential role of steroids
and interleukin-6 receptor antagonists in COVID-19 [11]. CRP
levels almost normalized by the end of the first week in both
COVID-19 and MERS patients, possibly due to multiple factors, including a decline in viral infectivity and the use of corticosteroids in MERS patients and steroids along with tocilizumab in COVID-19 patients.
Another interesting difference was that one-third of our
COVID-19 patients were still not intubated by the third day of
their ICU stay, while 100% of MERS patients were. However,
this difference was gone by the end of the first week. The reason for this is speculative and might have to do with the emergence of evidence regarding the use of high-flow oxygen in
acute hypoxemic respiratory failure post-MERS outbreak and
the concept of an “atypical” nature of COVID-19–induced
ARDS [7,19]. Due to conflicting reports, more data are needed
to assess the safety and efficacy of high-flow oxygen in COVID-19 patients with ARDS and the impact of this therapy on
delayed intubation and mortality [20-22].
By the end of 2 weeks postintubation, there were fewer extubations, more patients with a ventilated status, and more
deaths in the COVID group than the MERS group, although
Acute and Critical Care 2021 August 36(3):223-231

these differences were not statistically significant. This could
be due to the impact of the documented cytokine storm that
can occur in COVID-19 patients, which has not been described
in MERS patients [23]. Three weeks after intubation, two-thirds
of patients were either extubated or dead in both the COVID-19
and MERS groups. Amongst the remaining one-third of patients, all in the MERS cohort eventually died, while seven
COVID-19 patients (39%) survived. We could not identify the
exact reason for this finding but hypothesize that the relatively
higher Acute Physiology and Chronic Health Evaluation (APA
CHE) II score (23 vs. 19 points) and the greater incidence of
secondary bacterial infection (50% vs. 18%) in MERS patients
than in COVID-19 patients contributed to more non-survivors
in the MERS group. Nonetheless, the results offer hope for the
survival of COVID-19 patients who remain on mechanical
ventilation after 3 weeks.
FiO2 values at the time of intubation were the same in the
two groups, around 0.70 to 0.75, improving to 0.45 to 0.50 by
the end of the first week. However, on an opposite trajectory,
the need for vasopressors increased to 40% in both cohorts by
the first week, suggesting ensuing multiorgan failure. MERS
patients required a greater proportion of rescue therapy for
the first 72 hours, which indicates the greater challenge in
managing them early after intubation. The ventilatory peak
and plateau pressures were, however, similarly high in both
groups and exhibited a progressive increase after 2 weeks of
intubation, probably due to ensuing fibroproliferative ARDS
https://www.accjournal.org
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[24]. Despite the reports about better compliance among COVID-19 patients with ARDS, the ventilatory parameters and
their course over the first 3 weeks postintubation did not differ significantly from those of MERS patients [7]. Our results
do not advocate against the use of high-flow oxygen or for early intubation, but open doors for further research and emphasize caution when dealing with these patients with ARDS. In
both study groups, we did not employ airway release pressure
ventilation, and recent research has advocated against its use
in COVID-19 patients with ARDS [25].
We administered steroids to all our MERS patients and the
majority of our COVID-19 patients. The role of steroids, though
standard of care for COVID-19, remains uncertain for MERS,
in part due to lack of proper randomized trials. However, we
deployed steroids specifically targeting ARDS in MERS patients because of the existence of some supportive literature
[26]. CRP levels in MERS patients were also elevated, though
not as high as those in COVID-19 patients, and underscore
the necessity to test the hypothesis of steroid administration
in a randomized trial.
All the outcomes of interest were similar amongst COVID-19
and MERS patients, with high ICU and in-hospital mortality
rates. These mortality figures are worse than those reported
elsewhere in the literature [8,14,27,28]. However, this is probably due to the multiple baseline comorbidities and extremely
high Charlson comorbidity index of our patients. None of the
healthy patients in our study died, which should give encouragement to treating clinicians.
Our study has a few limitations. The number of patients in
both cohorts was limited, and larger studies might better clarify or identify any further differences. The comparison of MERS
and COVID-19 patients is not simultaneous, and, even though
patient ethnicity, comorbidities, characteristics, and treating
clinicians were the same, other factors could have affected the
outcomes. Our study included predominantly comorbid patients, and results in healthier populations could differ. Our
patient population was also composed of a single ethnic background, and results could differ for other ethnic cohorts.
Our study indicates that COVID-19 patients with ARDS
have some distinct characteristics from MERS patients with
ARDS prior to intubation: specifically, they are more obese
and older, have much higher initial CRP levels, are more likely
to receive a trial of high-flow oxygen, and to experience delayed intubation. The impact of high-flow oxygen on outcome
in COVID-19 patients requires further assessment. Postintubation, however, the course follows a similar pattern between
the two groups; ventilatory parameters, including improve230 https://www.accjournal.org

ments in FiO2 requirement and progression of peak and plateau pressures, appear in a similar fashion among COVID-19
and MERS patients. The mortality rate is extremely high in
both groups, emphasizing the importance of early intervention to stop progression to ARDS in these patients to improve
their outcomes.
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