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Abstract
A recently developed pneumonia caused by SARS-CoV-2 has quickly spread across the world.
Unfortunately, a simplified risk score that could easily be used in primary care or general
practice settings has not been developed. The objective of this study is to identify a simplified
risk score that could easily be used to quickly triage severe COVID-19 patients. All severe and
critical adult patients with laboratory-confirmed COVID-19 on the West campus of Union
Hospital, Wuhan, China, from 28 January 2020 to 29 February 2020 were included in this
study. Clinical data and laboratory results were obtained. CURB-65 pneumonia score was calculated. Univariate logistic regressions were applied to explore risk factors associated with inhospital death. We used the receiver operating characteristic curve and multivariate COX-PH
model to analyse risk factors for in-hospital death. A total of 74 patients (31 died, 43 survived)
were finally included in the study. We observed that compared with survivors, non-survivors
were older and illustrated higher respiratory rate, neutrophil-to-lymphocyte ratio, D-dimer
and lactate dehydrogenase (LDH), but lower SpO2 as well as impaired liver function, especially
synthesis function. CURB-65 showed good performance for predicting in-hospital death (area
under curve 0.81, 95% confidence interval (CI) 0.71–0.91). CURB-65 ⩾ 2 may serve as a cutoff value for prediction of in-hospital death in severe patients with COVID-19 (sensitivity
68%, specificity 81%, F1 score 0.7). CURB-65 (hazard ratio (HR) 1.61; 95% CI 1.05–2.46),
LDH (HR 1.003; 95% CI 1.001–1.004) and albumin (HR 0.9; 95% CI 0.81–1) were risk factors
for in-hospital death in severe patients with COVID-19. Our study indicates CURB-65 may
serve as a useful prognostic marker in COVID-19 patients, which could be used to quickly
triage severe patients in primary care or general practice settings.
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In December 2019, an acute respiratory disease caused by severe acute respiratory syndrome
coronavirus SARS-CoV-2 [1], and officially named as Corona Virus Disease 2019
(COVID-19) occurred in Wuhan, which quickly caused a pandemic in the world [2]. By 23
April 2020, more than 2 million confirmed cases and 180 000 dead cases have been documented worldwide. Unfortunately, a simplified prognostic risk score, which could be easily used in
primary care or general practice settings, has not been developed for this unprecedented disease [3].
In the assessment and management of pneumonia, disease severity assessment is crucial in
guiding therapeutic options such as the need for hospital admission or intensive care (ICU)
stay. Due to the high burden of COVID-19, we need a simple one to quickly triage severe
patients. The pneumonia severity index (PSI) provides a means for stratifying groups of
patients according to their risk of mortality and features [4]. Although it is complicated to
use, requiring the computation of a score based on 20 variables, and hence may not be practical for routine application in busy hospital emergency departments or primary care settings.
In addition, it is best validated for assessing patients with a low mortality risk who may be
suitable for home management rather than those with severe pneumonia at the time of hospital admission [4].
It has been reported that a higher sequential organ failure assessment (SOFA) score was
associated with increased odds of death in hospitalised COVID-19 patients [5]. First developed
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in 1994, the SOFA score has been proved useful in predicting outcomes for patients in ICU. SOFA score measures organ dysfunction in six different systems (needs arterial blood gas result), using
a 5-point scale, which also makes it difficult to use to triage
patients.
It has recently been reported that older COVID-19 patients
(>65 years) with comorbidities were at increased risk of death
[6], which enlightens us to test the prognostic value of
CURB-65 score in COVID-19 patients. CURB-65 score is a widely
used score system to guide the treatment of community-acquired
pneumonia (CAP), which consists of five easily acquired parameters (confusion, blood urea nitrogen (BUN), respiratory rate,
blood pressure and age) [7]. CURB-65 score has been verified
to effectively predict clinical outcomes in CAP caused by viral
infection [8]. Our study aimed to analyse the prognostic value
of CURB-65 at admission in patients with COVID-19 and to
identify the CURB-65 cut-off value for in-hospital death.
Methods
Study design and participants
This is a retrospective, single-centre cohort study. All severe and
critical adult patients with laboratory-confirmed COVID-19 in
the West campus of Union Hospital, Tongji Medical College
Huazhong University of Science and Technology (Wuhan,
China), from 28 January 2020 to 29 February 2020, were included
in this study. The confirmed diagnosis of COVID-19 was defined
as a positive result by using real-time reverse-transcriptase polymerase chain reaction detection for routine nasal and pharyngeal
swab specimens as described elsewhere [9]. Since this hospital was
one of the major designated hospitals for the transfer of severe
patients with COVID-19 in Wuhan, patients admitted were either
diagnosed with severe or critical COVID-19. The diagnosis of
severe or critical cases was in accordance with the 6th edition
guideline issued by China’s National Health Commission as previously reported [3]. Adult severe cases were diagnosed when any
of the following criteria were met: (1) respiratory distress (⩾30
breaths/min (bpm)); (2) oxygen saturation ⩽93% at rest and (3)
arterial partial pressure of oxygen (PaO2)/fraction of inspired oxygen (FiO2) ⩽300 mmHg (l mmHg = 0.133 kPa). Adult critical
cases were diagnosed when any of the following criteria were
met: (1) respiratory failure and requiring mechanical ventilation;
(2) shock and (3) with other organ failures that require ICU
care. Patients were treated in accordance with the 6th edition
guideline issued by China’s National Health Commission [3]
with no bias. This study was conducted in accordance with the
amended Declaration of Helsinki.
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Briefly, data for confusion, BUN, respiratory rate, systolic blood
pressure (SBP) or diastolic blood pressure (DBP), age were collected and scored.
Two researchers independently reviewed the data collection
forms, and a third researcher adjudicated any difference in interpretation between the two primary reviewers.
Statistical analysis
We first compared different characteristics between survivors and
non-survivors. Continuous and categorical variables were
reported as median (interquartile range (IQR)) and N (%).
They were tested by Wilcoxon rank-sum test, χ2 test or Fisher’s
exact test where appropriate. Then univariate analysis for risk factors associated with death were conducted with logistic regressions and plotted by forest plots. We then applied the receiver
operating characteristic (ROC) curve analysis to evaluate the performance of CURB-65 on death. An area under curve (AUC) over
0.8 was considered a good discrimination ability. To identify a
better cut-off value for CURB-65 and death, diagnostic statistics
(sensitivity, specificity and F1 score) were compared, and associated approaches for optimal threshold identification
(Younden’s index, minimum distance estimation and cross-over
point for sensitivity-specificity curve) were applied. In addition,
univariate Cox models for different CURB-65 cut-off values and
death were conducted. The model with a smaller Akaike information criterion (AIC) was considered as a better model. A Kaplan–
Meir curve was then plotted, with a log-rank test conducted for
the comparison between the two groups divided by our identified
cut-off value. Finally, a multi-variate Cox proportional-hazard
model was used to evaluate the contribution of potential risk factors for death. To avoid overfitting in the model with a small sample size (number of deaths = 31), three variables were finally
chosen for multivariate analysis based on the results of univariate
analysis and clinical knowledge. In all Cox models, time was measured as the time since the admission day. A two-sided α of less
than 0.05 was considered statistically significant. The statistical
analyses were performed using SAS 9.4 (SAS Institute, Cary,
NC, USA).
Results
From 28 January 2020 to 29 February 2020, 113 adult patients
were hospitalised, after excluding 35 patients that were still hospitalised or not confirmed by COVID-19 RNA detection, and four
patients without available key information in their medical records,
a total of 74 patients were included in this study. Among all
74 patients, 31 patients died and 43 patients survived (Fig. 1).

Data collection

Baseline characteristics between survivors and non-survivors

The clinical characteristics, including symptoms, signs, laboratory
results, treatments and outcomes, were obtained from the hospital’s electronic medical records according to previously designed
standardised data collection forms. Routine blood examinations
were complete blood count, coagulation profile, serum biochemical tests (including renal and liver function, creatine kinase (CK),
lactate dehydrogenase (LDH) and electrolytes), myocardial injury
markers, C-reactive protein (CRP) and procalcitonin. The frequency of examinations was determined by the treating physician.
The results at admission were analysed in our research. CURB-65
score was calculated in all patients as previously described [10].

As shown in Table 1, the median age of all patients was 64 years
(IQR 46–67), ranging from 21 to 91 years, among whom 58%
were male. Of all patients, 89% lived in Wuhan and 98% showed
bilateral patchy shadowing in chest computed tomography (CT).
The median length of hospital stay was 15.5 days. Hypertension
(31%) and diabetes (18%) were common comorbidities. The
most common symptoms on admission were fever (77%) and
cough (70%), followed by dyspnoea (54%) and fatigue (53%).
On admission, fever was observed in only 28% of all patients,
24% had percutaneous oxygen saturation (SpO2) below 90%,
26% had respiratory rate higher than 24 bpm. Patients illustrated
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Fig. 1. Patient flowchart.

low blood lymphocyte count with a median of 0.89 (0.58,
1.37) × 109/l, low serum albumin with a median of 29.4 (25.4,
33.8) g/l, high neutrophil-to-lymphocyte ratio (NLR) with a
median of 6.51 (3.43, 10.28), high CRP with a median of
40.95 (10.63, 92.29) mg/l and high D-dimer with a median of
0.86 (0.3, 6) μg/ml. Of all patients, 61% had a CURB-65 score
0 or 1, 28% had a CURB-65 score 2, 11% had a CURB-65
score 3 or above.
Compared with survivors, non-survivors were older in age
(68 vs. 60, P = 0.001) and presented more with dyspnoea (81%
vs. 35%, P < 0.0001) and confusion (26% vs. 2%, P = 0.002).
At admission, higher proportion of non-survivors suffered
from fever (43% vs. 19%, P = 0.02), SpO2 < 90% (37% vs. 3%,
P = 0.0004) and respiratory rate over 24 bpm (52% vs. 7%,
P < 0.0001) (Table 1). Non-survivors exhibited different profiles
of laboratory tests compared with survivors. In general, they
had higher white blood cells (WBC) (8.2 vs. 6.3, P = 0.002), higher
neutrophil (7.2 vs. 4.4, P < 0.0001), lower lymphocyte (0.7 vs. 1.1,
P < 0.0001) and thus resulted in a much higher NLR (10.3 vs. 4.1,
P < 0.0001). Higher levels of inflammatory or tissue injury markers were observed in non-survivors compared with survivors,
including CRP (85 vs. 25, P < 0.0001), LDH (541 vs. 252, P <
0.0001) and α-hydroxybutyrate dehydrogenase (449 vs. 201, P <
0.0001). Markers for liver function, especially syntheses function,
were lower in non-survivors than survivors: albumin (27 vs. 33,
P < 0.0001), pre-albumin (171 vs. 86, P < 0.0001). Elevated BUN
(8.9 vs. 5.4, P = 0.001) was observed in non-survivors than survivors, with no significant difference in estimated glomerular filtration rate (eGFR). The serum levels of CK (150 vs. 55, P = 0.001)
and CK-MB (150 vs. 55, P = 0.001) were elevated in non-survivors
compared with survivors, with no significantly difference in
troponin T or NT-proBNP (data not shown). Remarkable elevated D-dimer (8 vs. 0.5, P = 0.0002) and prolonged prothrombin
time (14.3 vs. 13.1, P = 0.002) were observed in non-survivors. As
shown in Figure 2 and Table 1, non-survivors had higher proportion of patients with CURB-65 score 2 (42% vs. 19%), 3 or above
(26% vs. 0%) (P < 0.0001).
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Univariate analysis of risk factors for death
Significant variables in univariate analysis are plotted in Figure 3.
Among all the factors associated with in-hospital death, CURB-65
(odds ratio (OR) 4.11, 95% confidence interval (CI) 2.10–8.02)
had the largest effect size, followed by neutrophil (OR 1.73,
95% CI 1.28–2.34), NLR (OR 1.37, 95% CI 1.16–1.62), WBC
(OR 1.45, 95% CI 1.14–1.84) and D-dimer (OR 1.54, 95% CI
1.24–1.91). For discrimination ability, LDH demonstrated the
highest AUC of 0.93 and 1 unit increment of LDH increased
the odds for death by 1% (OR 1.01, 95% CI 1.01–1.02). Among
all risk factors, CURB-65 still showed good performance with
an AUC of 0.81 (95% CI 0.71–0.91) (Supplementary Figure 2).
Identification of cut-off value for CURB-65
We further explored the potential cut-off value for CURB-65 in
predicting in-hospital death. As shown in Supplementary
Figure 3, all survivors had CURB-65 <3, while only 26% of nonsurvivors had CURB-65 ⩾3, which indicates 3 may not be a
proper cut-off in predicting death. As shown in Supplementary
Figure 4, Youden’s index for the ROC curve of CURB-65 was 2,
with a sensitivity of 68% and specificity of 81%, suggesting 2
seems a better cut-off value. When the CURB-65 cut-off value
was set to 2, the highest F1 score (0.70) and lowest AIC (222)
for univariate Cox models were observed (Supplementary
Table 1).
Survival analysis according to modified CURB-65 cut-off value
We compared the clinical characteristics of different CURB-65 score
categories. As shown in Supplementary Table 2, patient with
CURB-65 score 2 or above illustrated similar clinical characteristics
to non-survivors, such older age (71 vs. 60, P < 0.0001), higher
respiratory rate (24 vs. 20, P = 0.0006), lower SpO2 (92 vs. 97, P =
0.0003), higher NLR (10.8 vs. 4.4, P < 0.0001) and higher D-dimer
(5.4 vs. 0.5, P = 0.004). Kaplan–Meier curve demonstrated
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Table 1. Baseline characteristics of study population

Variables

All

Survivors

Non-survivors

(N = 74)

(N = 43)

(N = 31)

P value

Demographics and clinical characteristics
Age (years)

64 (56, 72)

60 (50, 68)

68 (63, 79)

Gender (male%)

43 (58.1)

22 (51.1)

21 (67.7)

0.15

Living in Wuhan (%)

66 (89.19)

41 (95.35)

25 (80.65)

0.04*

Hypertension (%)

23 (31.0)

14 (32.5)

9 (29.0)

0.75

13 (17.5)

9 (20.9)

4 (12.9)

15.5 (9, 27)

21 (15, 34)

8 (4, 14)

30 (69.77)

22 (70.97)

Diabetes (%)
Length of stay (days)

0.001**

0.37
<0.0001**

Symptoms and vital signs on admission
Cough (%)

52 (70.27)

0.91

Fever (%)

57 (77.03)

33 (76.74)

24 (77.42)

Dyspnoea (%)

40 (54.05)

15 (34.88)

25 (80.65)

<0.0001**

Confusion (%)

9 (12.16)

1 (2.33)

8 (25.81)

0.002**

Temperature (°C)

36.6 (36.2, 37.5)

36.5 (36.1, 36.8)

36.95 (36.3, 37.9)

Respiratory rate ⩾24 bpm

19 (26.39%)

3 (7.32%)

16 (51.61%)

Heart rate (bpm)

86 (78, 100)

84 (77, 96)

90 (82, 110)

SO2 < 90% on admission

0.95

0.03*
<0.0001**
0.02*

10 (15.15%)

1 (2.5%)

9 (34.62%)

SBP (mmHg)

131 (120, 146)

130 (120, 141)

140 (126, 156)

0.17

DBP (mmHg)

96 (91, 98)

97 (94, 98)

90.5 (81, 95)

0.18

72 (98.63%)

42 (97.67%)

30 (100%)

0.4

6.73 (5.19, 8.24)

6.29 (4.91, 7.62)

8.2 (5.93, 10.93)

0.002**

5.55 (3.96, 7.2)

4.44 (3.63, 5.79)

7.21 (5.28, 10.11)

<0.0001**

0.89 (0.58, 1.37)

1.09 (0.84, 1.42)

0.66 (0.42, 0.88)

0.0002**

0.0004**

Radiology
Bilateral patchy shadowing in chest CT
Laboratory results
Complete blood count (CBC)
WBC (×109/l)
9

Neutrophil (×10 /l)
9

Lymphocyte(×10 /l)

6.51 (3.43, 10.28)

4.13 (2.4, 6.58)

10.29 (7.25, 20.93)

<0.0001**

Monocyte (×109/l)

NLR

0.37 (0.24, 0.54)

0.42 (0.33, 0.6)

0.27 (0.2, 0.39)

0.003**

Haemoglobin (g/dl)

126 (111, 142)

123.5 (115, 145)

127 (105, 137)

0.72

190 (153, 235)

207.5 (168, 258)

162 (120, 213)

0.006**

9

Platelet (×10 /l)
Inflammatory or tissue injury markers
C reactive protein (mg/l)
Lactic dehydrogenase (U/l)
α-Hydroxybutyrate dehydrogenase (U/l)

40.95 (10.63, 92.29)

25.29 (4.78, 55.1)

370 (214.5, 531.5)

252 (185.5, 327)

541 (443.5, 602)

<0.0001**

201 (149, 250)

449 (360, 505)

<0.0001**

306.5 (170, 449)

85.07 (53.59, 115.225)

<0.0001**

Liver and renal function
Alanine aminotransferase (U/l)
Aspartate aminotransferase (U/l)
Serum pre-albumin (mg/l)
Serum albumin (g/l)
BUN (mmol/l)
eGFR (ml/min)

33.5 (23, 52)

29.5 (21, 48)

48 (28.5, 69)

0.01*

35 (22, 49)

29.5 (20, 40)

48 (30, 72.5)

0.001**

85.9 (61.1, 129.1)

<0.0001**

26.55 (24.4, 28.65)

<0.0001**

8.91 (5.97, 14.48)

0.001**

131.4 (85.9, 209.9)
29.4 (25.4, 33.8)
6.41 (4.39, 10.09)
90.74 (68.92, 111.717)

171.1 (115.7, 247.6)
32.65 (26.8, 38.4)
5.35 (3.78, 7.78)
93.4 (67.71, 118.465)

77.81 (71.6, 97.739)

54.5 (39, 99)

149.5 (75, 251.5)

0.14

Cardiac injury markers
CK (U/l)

78.5 (45, 170)

0.001**
(Continued )
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Table 1. (Continued.)

Variables
CK-MB (U/l)

All

Survivors

Non-survivors

(N = 74)

(N = 43)

(N = 31)

13 (10, 20)

11 (8.5, 14)

19 (13, 23)

Prothrombin time (s)

13.55 (12.7, 14.7)

13.1 (12.5, 13.9)

14.3 (13.5, 15.1)

Activated partial thromboplastin time (s)

37.15 (33.5, 42.3)

36.6 (33.5, 40.1)

39.2 (34.2, 43)

P value
<0.0001**

Coagulation

D-Dimer (μg/ml)

0.86 (0.3, 6)

0.5 (0.26, 1.685)

8 (1.53, 8)

CURB-65 score

0.30
0.0002**
<0.0001**

0–1

45 (60.81%)

35 (81.40%)

10 (32.26%)

2

21 (28.38%)

8 (18.60%)

13 (41.94%)

⩾3

0.002**

8 (10.81%)

0

8 (25.81%)

Fig. 2. CURB-65 distribution for survivors and nonsurvivors. The distribution of patients with different
CURB-65 score ranges was compared in survivors
and non-survivors. In survivors, 81% had a CURB-65
score 0 or 1, 19% had a CURB-65 score 2. In nonsurvivors, 32% had CURB-65 score 0 or 1, 42% had
CURB-65 score 2, while 26% had CURB-65 score 3.

Fig. 3. Univariate analysis of risk factors for in-hospital
death. Significant variables in univariate analysis were
plotted as a forest plot. The second column listed the
AUC of all risk factors, the third column listed OR and
95% CI for all risk factors. Note: Those factors with
extremely wide CI were ignored in the plot.
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Fig. 4. Kaplan–Meier curve for death and CURB-65 categories. Survival analysis for patients categorised by
the CURB-65 score. Patients with CURB-65 ⩾2 had significantly lower survival probability than those with
CURB-65 <2 (P < 0.05).

significantly higher survival rates in patients with CURB-65 <2 than
patients with CURB-65 ⩾2 (log-rank P-value <0.0001) (Fig. 4,
Supplementary Table 3). We also performed univariate analysis to
identify the risk factors for CURB-65 ⩾2 and found that apart
from the composing factors of CURB-65 (age, BUN and respiratory
rate), the risk factors for CURB-65 ⩾2 were high WBC, neutrophil,
NLR, D-dimer and low lymphocyte (Supplementary Fig. 5), which
were very similar to risk factors for death.

Table 2. Multivariate model for death
Cox PH

CURB-65
LDH
Serum albumin

HR (95% CI)

P value

1.61 (1.05–2.46)

0.0277

1.003 (1.001–1.004)

0.0018

0.90 (0.81–1.00)

0.0422

Multivariate analysis
We found that CURB-65, LDH and serum albumin were associated with increased hazards of death in the multivariable Cox
model (Table 2). We excluded variables from the univariable
analysis if their between-group differences were not significant,
if the number of events was too small to calculate hazard ratios
(HRs), or if they had collinearity with CURB-65. One unit
increase of CURB-65 increased the hazards of death by 61%
(HR 1.61; 95% CI 1.05–2.46), while one unit decrease of serum
albumin increased the hazards of death by 10% (HR 0.90; 95%
CI 0.81–1.00).
Discussion
This retrospective cohort study identified several risk factors for
in-hospital death in adult patients in Wuhan who were hospitalised for COVID-19. In particular, higher serum LDH, lower
serum albumin and higher CURB-65 score on admission were
associated with higher hazards of in-hospital death. Previous
reports showed that older age, D-dimer levels >1 μg/l and higher
SOFA score on admission were associated with higher odds of
in-hospital death. Our findings share similarities with previous
reports in that older age is included in the CURB-65 score. In
addition, our findings make useful supplementation to current
knowledge by shedding light on the prognostic value of serum
LDH and albumin.
Previous publications showed that non-survivors of
COVID-19 tend to be older in age [6], and have higher plasma
concentrations of alanine aminotransferase, aspartate aminotransferase, creatinine, CK, LDH, cardiac troponin I, NT-proBNP and
D-dimer [11]. In hospitalised COVID-19 patients, common symptoms included fever, fatigue and dry cough. Lymphopoenia
occurred in 70.3% of patients, prolonged prothrombin time
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(PT) was noticed in 58% of patients, elevated serum LDH presented in 39.9% patients, while critical patients were more likely
to have dyspnoea and anorexia [12]. Similarly, we found that nonsurvivors were older and presented more with dyspnoea, confusion, fever and hypoxia. Non-survivors exhibited higher laboratory parameters such as WBC, neutrophil, NLR, CRP, LDH,
α-hydroxybutyrate dehydrogenase, BUN, CK, CK-MB, D-dimer
and PT, but lower laboratory parameters such as lymphocyte,
albumin and pre-albumin.
Numerous scoring systems have been used to assess the severity of illness in patients with CAP (e.g. PSI [4, 13] and CURB-65
[14]) or in ICU (e.g. APACHE-II and SOFA [15]). However, they
either require complicated input variables (e.g. APACHE-II) or
require repeated measures (e.g. SOFA). In contrast, CURB-65,
consisting of only five easily obtained parameters (mainly derived
from vital signs), has been validated in different populations
[14, 16, 17] and regarded as a strong predictor for mortality in
CAP patients [8]. Celal Satici et al. also found an excellent discrimination ability of CURB-65 for prediction of 30-day mortality in
hospitalised patients, although it was outperformed by the more
complex score system PSI [18]. In our study, CURB-65 demonstrated a good performance (AUC 0.81) and had a relatively
large effect size (OR 4.11, 95% CI 2.10–8.02) for in-hospital
death in univariate analysis. Previous CAP guideline suggested
that patients with CURB-65 score 0 and 1 should be treated as outpatients, those with CURB-65 score 2 should be hospitalised, while
patients with CURB-65 score 3 or above should be assessed for ICU
admission [19]. Here we found the cut-off value of 2 had better
performance on diagnostic statistics and univariate COX model
to predict in-hospital death. This lower cut-off might also imply
a faster progression of COVID-19 compared with other CAP,
which may need earlier intervention.

Epidemiology and Infection

Our study has some limitations. First, due to the retrospective
study design, laboratory tests or vital signs were incomplete in
some patients. Second, patients were sometimes transferred late
in their illness to the included hospital, which may interfere
with observation of the disease process. Third, by excluding
patients still in hospital as of 29 February 2020, and thus relatively
more severe disease at an earlier stage, the case fatality ratio in our
study cannot reflect the true mortality of COVID-19. Last but not
least, the interpretation of our findings might be limited by the
sample size, which needs to be confirmed in large-scale multicentre research.
Conclusion
CURB-65 may serve as a useful prognostic marker in COVID-19
patients, which could be used to quickly triage severe patients in
primary care or general practice settings. CURB-65 ⩾2 may serve
as a cut-off value for the prediction of in-hospital death. Low
serum albumin, elevated LDH levels and high CURB-65 score
could help clinicians to identify at an early stage those patients
with COVID-19 who have a poor prognosis.
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