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Abstract

Introduction: Coronavirus (CoV) is derived from the word ‘corona’ meaning ‘crown’ in Latin. Coronavirus causes a range of 
human respiratory tract infections varying from mild cold to severe respiratory distress syndrome. Nowadays, due to the lim-
ited number of ICU beds and ventilators and the increasing number of patients with COVID-19 infection requiring MV data on 
patient characteristics, and outcomes of critical illness from COVID-19 are needed to inform decision-making about resource 
allocation, critical care capacity, and treatment of patients.
Objectives: To assess outcomes and associated factors of patients with COVID-19 on mechanical ventilation at SPHMMC COVID 
ICU, Addis Ababa, Ethiopia, 2020 G.C.
Methods: A single center cross-sectional study was used. All consecutive ICU admitted patients with RT-PCR confirmed CO-
VID-19 and received mechanical ventilation support during the first 5 months were included. Data was collected from patient’s 
medical records using a structured questionnaire and the collected data was entered and analyzed using SPSS version 24.
Results: A total of 104 ICU patients with COVID-19 were included. The majority, 73.1% were male; the median age was 60 
(IQR; 45-70) years, with 36.5% patients having at least one chronic medical condition. Out of 165, 104(63%) patients needed 
mechanical ventilation. Invasive and noninvasive ventilation were used in 93(89.4%) and 11(10.6%) patients, respectively. The 
most common treatments used by the patients were steroid (100%), antibiotics (99%) and vaso-pressors (57.7%). Experimental 
antiviral therapy was used in only 1% (n=1) of patients. Overall the ICU mortality was 14.6% and 88.5% among mechanically 
ventilated patients. Being fatigue (AOR=7.599; 95% CI: 1.65-35.12), IMV (AOR=5.28; 95% CI: 1.01-27.71), and septic shock 
(AOR=12.83; 95% CI: 1.46-13.11) were a significant risk factors for the ICU outcomes of the patients.
Conclusion: The study showed high proportion of mortality among ICU patients who received mechanical ventilator support 
with low rate of discharge. Male patients and old age groups with co-morbidity were disproportionately affected by the disease 
condition.
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Background

Corona contagion (CoV) is derived from the word ‘nimbus’; 
meaning ‘crown’ in Latin. It causes a range of mortal respiratory 
tract infections varying from mildly cold to severe respiratory 
torture patterns [1]. CoV are RNA contagions of the subfamily 
Corona virinae. They belong to the family Corona viridae and 
the order Nidovirales (nido Latin for ‘nest’). The subfamily Coro-
navirinae corresponds to nascence CoV, beta CoV, gamma CoV, 
and delta CoV grounded on the genomic structure. Corona con-
tagions are a beta nimbus contagion that constitutes the sub-
family Orthocoronavirinae, and family Coronaviridae [2]. 

Corona contagions (CoVs) are a group of largely enveloped 
contagions that are dissimilarly set up in humans and wildlife. 
With their high mutation rate and infectivity, CoVs are zoonotic 
pathogens that can infect creatures and humans, leading to 5- 
10 acute respiratory runs. Piecemeal from infecting a variety of 
economically important invertebrates (similar to gormandizers 
and cravens), six species have been linked to beget complaint in 
humans [3-6]. 

The recent severe acute respiratory pattern (SARS-CoV-2) 
new nimbus contagion was linked in Wuhan, Hubei fiefdom of 
China in December 2019 by the Chinese center for disease and 
prevention which is taken from the throat tar of a case. Despite 
measures to contain the contagion, SARS-CoV-2 spread exten-
sively across all mainlands in the ensuing months and the WHO 
declared the new nimbus contagion (COVID-19) outbreak as a 
global epidemic on March 11, 2020 [7,8]. As of December 2019 
until May 7, 2020, the afflictions registered 3,886,2301,425 cas-
es and 268,908 deaths in the world. Ethiopia has come among 
the COVID-19-affected countries as of March 15, the date on 
which one imported case was first detected. On May 7, 2020, 
there were 191 total notified cases and 4 deaths in Ethiopia [9]. 
Following the first SARS-CoV-2 outbreak in seafood and wildlife 
requests in Wuhan, secondary cases started to be linked after 
ten days. Although these new cases didn’t have any contact 
with the request, they had a history of contact with people who 
attended the request. Thus, also to SARS-CoV and doubtful to 
MERS-CoV, mortal-to-mortal transmission for SARS-CoV-2 has 
been reported and is presently considered as the main type of 
transmission worldwide that substantially occurs by inhalation 
of respiratory driblets spread by coughing or sneezing from an 
infected existent, but also by direct contact of defiled shells and 
also touching the nose, mouth, and eyes [10-12]. 

Clinical features varied from mild illness to severe or fatal 
one. The incubation period of the contagion varies from 2 to 14 
days, and the main symptoms of the complaint include fever, 
cough, fatigue, foam product, briefness of breath, sore throat, 
and headache [3,13]. 

 The Discovery of COVID-19 is grounded on the virological 
discovery by RT-PCR using hearties (nasopharynx, oropharynx), 
foam, feces, and also other suggestive attestations seen on cas-
ket radiographs and dynamic monitoring of seditious interces-
sors (e.g., cytokines). Utmost standard patterns observed on 
casket CT were ground-glass nebulosity, ill-defined perimeters, 
smooth or irregular interlobular septal thickening, air broncho-
gram, crazy-paving pattern, and thickening of the conterminous 
pleura [13,14].

Material and methods

Study design and setting

Institution-based cross-sectional study design was conduct-
ed. This study was conducted at SPHMMC COVID ICU. St. Paul’s 
millennium medical college which is located at the capital city 
of Ethiopia was established through a decree of the Council of 
Ministers in 2010, although the medical school opened in 2007 
and the hospital was established in 1968 by the late Emperor 
Haile Selassie. It is governed by a board under the Federal Min-
istry of Health. The college-initiated Ethiopia’s first integrated 
modular and hybrid problem-based curriculum for its under-
graduate medical education and diversifying post graduate 
programs. The college has more than 2800 clinical, academic 
and administrative and supporting staffs that provide medical 
specialty service to patients who are referred from all over the 
country. The inpatient capacity is more than 700 beds and an 
average of 1200 emergency and outpatient clients are seen 
daily in the hospital prior to the pandemic.

The hospital was designated officially starting from June 8, 
2020 G.C. as the national center for the management of COV-
ID-19-infected patients in Ethiopia mainly serving the city and 
surrounding areas populations. It was re-purposed to have dif-
ferent compartments on already existing building, including an 
Intensive Care Unit (ICU), Semi-ICU, HDU and also male and fe-
male wards for treatment of patients at different level of illness-
es which is assigned according to WHO criteria. The adult ICU 
has 13 beds with MV and dialysis machine. RT-PCR SARS-CoV-2–
positive cases were admitted to the hospital. The initial deci-
sion to admit all patients to treatment center was because of 
the inconvenience of home isolation and management in many 
Ethiopian settings. Severe and critical cases were admitted to 
the ICU and Semi-ICU, whereas the others remained in the gen-
eral ward and HDU. The care of COVID-19 patients is given by 
a multidisciplinary team composed of nurses, residents, labo-
ratory technologists, pharmacists, internists, anesthesiologists, 
pulmonologist, emergency and critical care specialist and other 
supporting staff. The management of COVID-19 in the center is 
in line with the national and St. Paul’s treatment guideline.

The study was conducted on all consecutive ICU admitted 
patients with RT-PCR confirmed COVID-19 and received me-
chanical ventilation support from June 8 to October 11, 2020 
G.C.

Sample size determination

Because of the small number of cases in ICU all consecutive 
ICU admitted patients with RT-PCR confirmed COVID-19 and re-
ceived mechanical ventilation support from June 8 to October 
11, 2020 G.C were included in the study. 

Subjects

The sample was obtained by consecutively selecting all adult 
patients admitted to the ICU of SPHMMC with laboratory-con-
firmed COVID-19 infection by real-time reverse transcriptase 
PCR assay of naso/oropharyngeal swab specimens and received 
Mechanical ventilation during the study period. A total of 1127 
patients were admitted with COIVD-19 infection to the hospital 
and of those 165 patients who required ICU level care (29%) 
were admitted to ICU and among these 104 patients who re-
quired mechanical ventilator support and fulfilled the eligibility 
criteria were included in the study.
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Data collection 

Data was collected from patient’s medical records using A 
Structured questionnaire in English language. The question-
naire was prepared by reviewing different literatures and un-
dertaking modifications for the population studied. It was modi-
fied further after a pre-test and before the data collection. It 
was followed and reviewed during data collection. It was col-
lected by trained data collectors in St. Paul’s hospital working at 
COVID treatment center and completeness was be checked by 
principal investigator. The information of all patients, including 
demographics, clinical presentation, laboratory parameters and 
patient outcomes was extracted from medical records. Labo-
ratory parameters were divided into three categories: Hema-
tologic and inflammatory biomarkers, coagulation factors and 
organ-injury biochemical biomarkers.

Data analysis

The collected data was cleaned, coded, and entered into EPI 
Data version 7.1 and then exported for analysis to SPSS version 
24. The data were analyzed using binary and multivariate lo-
gistic regressions to determine the effect of various factors on 
the outcome variable. The results were presented in tables, fig-
ures, and text using frequencies and summary statistics such as 
standard deviation, mean, and percentage to describe the study 
population about relevant variables. The degree of association 
between dependent and independent variables was analyzed 
using an odds ratio with 95% confidence interval and p-value 
<0.05 declared statistical significance.

Results

Socio-demographic characteristics of respondents 

A total of 1127 patients were admitted with COIVD-19 infec-
tion to the hospital and of those 165 patients who required ICU 
level care (29%) were admitted to ICU and among these, 104 
patients who required mechanical ventilator support and ful-
filled the eligibility criteria were included in the study. Of those, 
12(11.5%) patients were discharged from ICU and 92(88.5%) 
patients were died in the ICU. 

The median age of patients admitted in the ICU and received 
MV support was 60 years [IQR: 45-70], with 61 patients (58.7%) 
who were ≤64 years and majority 73.1% (76/104) of the pa-
tients were male (Table 1).

Table 1: Distribution of Socio-demographic characteristics of 
respondents who participated on risk factors and outcomes of pa-
tients with COVID-19 on mechanical ventilation at SPHMMC COVID 
ICU, Addis Ababa, Ethiopia from June 8 to October 11, 2020 G.C.

Variables Categories Frequency Percent

Age group

18-34 12 11.5

35-49 21 20.2

50-64 28 26.9

65-79 34 32.7

>=80 9 8.7

Sex 
female 28 26.9

male 76 73.1

Table 2: Clinical characteristics of patients on ICU admission of 
COVID-19 assessed on risk factors and outcomes of patients with 
COVID-19 on mechanical ventilation at SPHMMC COVID ICU, Addis 
Ababa, Ethiopia from June 8 to October 11, 2020 G.C. 

WHO criteria for 
disease severity

Mild 11 10.6

moderate 10 9.6

severe 27 26.0

critical 56 53.8

Co-morbidity 

none 23 22.1

1 38 36.5

2 27 26.0

>=3 16 15.4

Initial presenting 
symptoms

Dry cough 67 67.70%

Productive cough 18 18.20%

Shortness of breath 85 85.90%

Chills/rigors 11 11.10%

Fever 56 56.60%

Fatigue 71 71.70%

Myalgia 27 27.30%

Malaise 13 13.10%

Arthralgia 12 12.10%

Chest pain 12 12.10%

Headache 35 35.40%

Vomiting 17 17.20%

Diarrhea 2 2.00%

Confusion 26 26.30%

Abdominal pain 3 3.00%

Sore throat 3 3.00%

Figure 1: Co-morbidity of patients assessed on risk factors and 
outcomes of patients with COVID-19 on mechanical ventilation at 
SPHMMC COVID ICU, Addis Ababa, Ethiopia from June 8 to October 
11, 2020 G.C. 
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Clinical characteristics 

Among 104 patients admitted for MV support 38 (36.5%) pa-
tients had at least one co morbidity, the most common co mor-
bidities were hypertension 52(64.2%) and diabetes 31 (38.3%) 
(Table 2 and Figure 1). According to WHO criteria for disease se-
verity almost about half (53.8%) of patients were critical at the 
time of triage at treatment center as shown in table 2. Regard-
ing presenting symptoms of patients to health facility the most 
common were SOB 85(85.9%), fatigue 71(71.7%), dry cough 67 
(67.7%), fever 56(56.6%), and headache 35(35.4%) (Table 2).
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Laboratory indices of patients on ICU admission

The most common laboratory abnormalities on ICU admis-
sion were leukocytosis (59 of 103[57.3%]), lymphocytopenia 
(82 of 103[79.6%]), neutrophilia (85 of 103[82.5%]), hypergly-
cemia (43 of 104[41.3%]) and low INR (37 of 71[52.1%]) of pa-
tients respectively. 

More than half (65 of 103[63.1%]) of this cohort had nor-
mal platelet count. About one third (32 of 103[31.1%]) of pa-
tients had low hematocrit. Approximately one-quarter (23 of 
101[22.8%]) and (22 of 101[21.8%]) of patients had hypona-
tremia and hyperkalemia respectively. Some patients demon-
strated liver injury with elevated aspartate aminotransferase 
(AST; 36 of 99[36.4%]) and alanine aminotransferase (ALT; 25 
of 99[25.3%]). Some of patients had kidney injury indicated by 
elevated plasma urea (39 of 102[38.2%]) and serum creatinine 
(39 of 102[38.2%]). Laboratory findings on ICU admission are 
summarized in Table 3.

Table 3: Laboratory findings on ICU admission of COVID-19 pa-
tients assessed on risk factors and outcomes of patients with CO-
VID-19 on mechanical ventilation at SPHMMC COVID ICU, Addis 
Ababa, Ethiopia from June 8 to October 11, 2020 G.C.

Laboratory Indices Total Median

WBC (cells/ul) 103 10.9 (7.3,14.4)

Lymphocytes cout (%) 103 6.2 (4-10)

Neutrophil count (%) 103 88.6 (81,91.6)

Platelet count (cells/ul) 103 204 (145-264)

Hematocrit (%) 103 40 (34.2-45.2)

AST (U/L) 100 50.9 (32.93-78)

ALT (U/L) 100 35.7 (24.93-58.95)

ALP (U/L) 100 92 (70.25-121.75)

Urea (mg/dl) 102 39.8 (26.68-104.53)

Creatinine (mg/dl) 102 0.9 (0.75, 1.78)

Total bilirubin (mg/dl) 65 0.34 (0.23, 0.67)

Glucose (mg/dl) 103 182 (127, 234)

Na+ (mEq/L) 101 137.8 (133, 140)

K+ (mEq/L) 101 4.63 (3.83, 5.2)

PT, s 78 16.05 (12.3, 18.63)

aPTT, s 77 26.7 (22, 32.25)

INR 77 1.2 (0.93, 1.61)

Treatments and complications in hospital

Most patients 103 (99%) were treated with antibiotics and 
all the patients received systemic steroids in there stay in the 
treatment center. Vasopressor support was used for 57.7% of 
the patients, and the proportion of deceased patients who re-
quired vasopressor support was significantly higher than that 
in the discharged patients (64.1% vs. 8.3%, x2=13.54, df=1, P< 
0.001). RRT was used in 17.3% of the patients, and out of these 
3 of the patients who had preexisting CKD needed RRT. About 
73(70.2%) of patients received therapeutic anticoagulation. 
Other experimental therapy was used by only one patient dur-
ing the study period but no immunosuppressive therapy was 
used in the study population. 

During the ICU stay among the study groups, 11(10.6%) 
patients received only non-invasive ventilation. 21(20.2%) pa-

Table 4: Treatments given and complications developed on 
ICU admission of COVID-19 patients on mechanical ventilation at 
SPHMMC COVID ICU, Addis Ababa, Ethiopia from June 8 to Octo-
ber 11, 2020 G.C.

Variables Categories Frequency Percentage 

Treatment 
given

Vasopressors 60 57.7%

RRT 18 17.3%

Therapeutic anticoagulation 73 70.2%

Antibiotic therapy 103 99.0%

Antifungal therapy 8 7.7%

Antiviral therapy 1 1.0%

Glucocorticoid therapy 104 100.0%

NMBA 12 11.5%

Experimental therapy 1 1.0%

Non-invasive ventilation 11 10.6%

Invasive mechanical ventilation 93 89.4%

Complica-
tions 

Heart failure 3 3.1%

Cardiac arrest 3 3.1%

Myocardial infarction 4 4.1%

Deep venous thrombosis 2 2.1%

Diffuse intravascular coagulopathy 6 6.2%

Septic shock 57 58.8%

Liver injury 9 9.3%

AKI 58 59.8%

Gastrointestinal hemorrhage 9 9.3%

PTE 16 16.5%

Pneumothorax 5 5.2%

HAP 66 68.0%

VAP 3 3.1%

Cardiac dysrhythmia 10 10.3%

CAUTI 2 2.1%

Figure 2: Shows bar chart for level of mechanical support vs. out-
come of COVID-19 patients assessed on risk factors and outcomes 
of patients with COVID-19 on mechanical ventilation at SPHMMC 
COVID ICU, Addis Ababa, Ethiopia from June 8 to October 11, 2020 
G.C. 
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tients were treated with non-invasive ventilation prior to endo-
tracheal intubation. Thus, 93 patients (89.4%) over all received 
invasive mechanical ventilation, of whom only 12(11.5%) re-
ceived neuromuscular blockade

During the study period about 97 patients developed at 
least one complication among these the most common were 
hospital acquired pneumonia (66[68%]), acute kidney injury (58 
[59.8%]), septic shock (57[58.8%]), and suspected Pulmonary 
embolism (16[16.5%]) (Table 4).
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Table 5: Risk factors for the outcomes of patients with COVID-19 
on mechanical ventilation at SPHMMC COVID ICU, Addis Ababa, 
Ethiopia from June 8 to October 11, 2020 G.C.+

Variableks
Treatment outcomes

Crude OR (95% CI)
Adjusted OR (95% 

CI)Discharged alive Died 

Age 

18-34 3 9 4.02 (0.83-19.38) 0.40 (0.70-2.28)

35-49 3 18 0.89 (0.22-3.56) 0.52 (0.09-2.99)

50-64 4 24 0.33 (0.04-2.69) 1.04 (0.17-6.49)

65-79 1 33 2.11 (0.70-5.59) 0.38 (0.06-2.39)

>=80 1 8 1:00 1:00

Fatigue 

Yes 3 68 8.5 (2.12–4.03)** 7.59 (1.65–5.12)**

No 9 24 1:00 1:00

Days from symptom onset to ICU admission

<5 6 25 1:00 1:00

5-9 5 37 1.39 (0.52-3.69) 0.40 (0.70-2.28)

10-14 1 25 2.11 (0.70-5.59) 0.52 (0.09-2.99)

>15 0 5 1.35 (1.06–1.73)* 1.04 (0.17-6.49)

Days from symptom onset to intubation

<5 5 11 1:00 1:00

5-9 1 29 1.26 (0.58- 2.70) 1.38 (0.58-3.33)

10-14 1 32 2.87 (1.21-6.82) 3.38 (0.27-8.98)

15-19 0 11 2.96 (0.85-10.30) 2.79 (0.17-10.87)

>20 5 9 1.67 (1.16– 2.42)*** 1.21 (0.55-2.68)

Septic shock

yes 1 56 17.11 (2.12-
38.27)** 

12.83 (1.46-
13.11)**

No 11 36 1:00 1:00

AKI

yes 2 56 7.78 (1.61-7.56)* 2.78 (0.61-10.77)

No 10 36 1:00 1:00

Vasopressors 

yes 1 59 0.05 (0.006-0.41)* 1.08 (0.47-17.56)

No 11 33 1:00 1:00

IMV

yes 7 86 10.24 (2.48-4.14)** 5.28 (1.01–7.71)***

No 5 6 1:00 1:00

NB: *: significant; *p<0.05; **p<0.01 and ***p<0.001

Risk factors for treatment outcomes of mechanically venti-
lated clients

The results of uni-variate logistic regression analysis found 
that patients with the complaint of fatigue at presentation 
(COR=8.5; 95% CI: 2.12-4.03), duration of onset of symptoms 
to ICU admission and intubation (COR=1.35; 95% CI: 1.06-
1.73 and COR=1.67; 95% CI: 1.16-2.42), respectively, the pres-
ence of complication (COR=9.89; 95% CI: 1.73-6.39), septic 
shock (COR=17.11; 95% CI: 2.12-38.27), AKI (COR=7.78; 95% 
CI: 1.61-7.56), treatment with vaso-pressors (COR=0.05; 95% 
CI: 0.006-0.41), those patients who received IMV(COR=10.24; 
95% CI: 2.48-4.14) were risk factors associated with the death 
of patients who were put on MV in the ICU. Furthermore, the 
forward stepwise multivariate logistic analysis was done by in-
cluding variables who were significant with missing data <30% 
and P value <0.05 in the uni-variate analysis and also by avoid-
ing variables with strong correlation in the analysis. In the final 
model three out of five predictor variables were found to be 
statistically significant, this include fatigue(AOR=7.59 ; 95% CI: 
1.65-5.12), IMV (AOR=5.28; 95% CI: 1.01-7.71) and septic shock 
(AOR=12.83; 95% CI: 1.46-13.11) were a significant risk factors 
for the ICU mortality of the patients (Table 5).

Discussion

The study was done on 104 patients with confirmed SARS-
CoV-2 infection, accounting for the overall 29% ICU admission 
of hospitalization of which about 63% of patients received 
mechanical ventilation among the study groups. However, the 
studies done in Germany (74%), Spain and Andorran hospital 
(64.6%) and Italy (97.7%) on patients who received ventilatory 
support reported higher prevalence of use of MV [17,27,28-31]. 
The explanation for this may be because of higher prevalence of 
the cases in the western country at the time of the study those 
requiring ICU level of care and older age patients prevalence 
with co-morbidity. However, the result found higher percent-
age than the study done in Pakistan (9%) and Morocco (48.9%) 
this is may be due to the enrolment of lower number of study 
population and lower prevalence of the cases in the country at 
the time of the study and in Africa in general [32-34]. 

At the study’s cutoff date of the entire cohort, 165(14.6%) 
were admitted to the intensive care unit with the overall ICU 
mortality of 61.8%. Among the 104 patients who received me-
chanical ventilation, 92(88.5%) died, 12(11.5%) were discharged 
from ICU. This finding of mortality of patients is higher despite 
the low rate of ICU admission and overall mortality than studies 
done in Spain (32%) [27), Germany (44%) [17], Morocco (31.1%) 
[34], Wuhan China (43%) [29], and also Italy 48.7% death with 
discharge in 51.4% of patients (28). This finding is comparable 
to studies done in developing countries including Tunisia 70% 
death and 30% discharge [35], Kuwait 59.49% ICU deaths and 
Pakistan (75%) [32], This is may be due to delayed access to high 
care units/ICU, shortage of critical care resources, inadequate 
skill sets of treatment provider, severe disease at presentation 
and referral of severe cases from different facilities, prevalence 
of comorbidity, difference in management and not following 
treatment guidelines are some of the reason that can be men-
tioned.

The rate of NIV therapy failure in our study was 65.5% which 
was lower than the study done in Germany hospital which was 
about 74% [17]. The explanation for this may be because of 
higher utilization of NIV at initial admission of patients to the 
ICU in Germany hospitals as first line of management than in 

Deksisa ASciBase Critical Care and Emergency Medicine
Treatment outcomes of mechanically ventilated clients

At the study’s cutoff date of the entire cohort, 165(14.6%) 
were admitted to the intensive care unit with the overall ICU 
mortality of 102(61.8%) and 104(63%) patients received me-
chanical ventilation. Among the 104 patients who received 
mechanical ventilation, 92(88.5%) died, 12(11.5%) were dis-
charged from ICU (Figure 2).
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our setting and also may be because of lower utilization of NIV 
for the risk of nosocomial acquiring of COVID to the heath-care 
personnel due to inadequate availability of PPE, in addition dif-
ference in the setting of the ICU standards which help in reduc-
ing the risk of exposure. This finding was also supported by the 
low use of IMV and higher use on NIV in the studies done in 
USA, southeast Mexico and Italy than in our study [23,24,25,28].

Our study found that According to disease severity major-
ity 56(53.8%) of patients were severe cases, 26% moderate and 
19.6% were mild cases at the time of triage at the treatment 
center. This finding has shown difference with study done in 
Germany, Spain, and Tunisia [17,27,35]. The finding is may be 
because of the high referral rate of severally ill patients to our 
hospital for better management of complicated cases which 
majority of them requiring more advanced care in ICU that are 
not available in other hospitals as it serves as a major referral 
center.

In this study the major top three comorbidity among our 
patients were Hypertension (64.2%), Diabetic mellitus (38.3%), 
and 18.5% (CKD). This is in agreement with studies from USA, 
Spain, Oman and Morocco [23,24,27,33,34]. In this study about 
36.5% of our study population has at least one major comor-
bidity this percentage is much lower than in studies done in 
Germany (69%), Southeast Mexico (72 %), Italy (60.3%), Wuhan 
(51%), and Morocco (73.3%) [17,25,28,29,34].

In terms of initial presenting symptoms of patients to the 
hospital our study found that the most common complaints 
were SOB (85.9%), fatigue (71.70%), dry cough (67.7%), and fe-
ver (56.6%). This result is similar to studies done in Kuwait, Mex-
ico, China in Wuhan city, Morocco, and Tunisia [15,25,30,34,35]. 

In our cohort study, we observed the median duration from 
onset of symptoms to ICU admission for patients who present-
ed to the hospital was 8 [5,10] days. This finding was some-
how lower than studies done in Italy with median days of 10 
[6-14], and in Tunisia 11.3±1.2 [28,35]. Median duration from 
onset of symptoms to intubation for patients who presented 
to the hospital was 10 [6-12] which was lower than the finding 
in Mexico 11 [6-14] and Spain 12 [9-16] [26,27]. This is may be 
due to higher rate of critical patients presenting to the hospital 
and lower prevalence of utilization of NIV. For the study done 
in morocco shows shorten duration of patients presentation to 
ICU admission which is about 3(2-7) [34]. This is may be due to 
the small number of the study sample as compare to our study.

This study reported that the median age of patients that 
were admitted to ICU and received ventilatory support was 60 
(IQR; 45-70) and mean of 56.96(±17.2) with 58.7% of patients 
being ≤64 years this result is in line with results done in the 
African continent [34,35]. But this finding has lower older age 
group as compared to studies done in Germany, USA, and Spain 
[17,24,25,27]. This is maybe due to higher older age group in 
the western population and also as its shown in there study 
population. 

With respect to laboratory results the study showed higher 
prevalence of lymphopenia (79.6%), leukocytosis (56.7%), neu-
trophilia (63.6%), normal platelet count (63.1%), normal hema-
tocrit (54.1%), high AST (74.7%), high ALT (74.7%), high urea 
and creatinine in 61.8% and 38.2% respectively, normal total 
bilirubin in 95.5%, hyperglycemia in 74.6%. This result is line 
with study done on systemic review and meta-analysis of in 7 
countries which include 28 different studies [31] and in Wuhan 

city of china [30]. In our study the result of RFT was higher than 
study done in Oman [33] this explained by higher prevalence of 
AKI in our study.

The research has found that the majority of treatments re-
ceived in our hospital were steroid (100%), antibiotic (99%), 
therapeutic anticoagulation (70.2%), vasopressors (57.7%) and 
also RRT (17.3%). In this study only 12(11.5%) received neuro-
muscular blockade and 1% of patients received experimental 
therapy. However, this result has shown major difference in 
terms of management of patients with respect to studies done 
in Germany, Morocco, and Tunisia [17,35,34). This difference is 
may be due to different management protocol implementation 
between hospitals and countries at the time of the pandemic 
and also there was no clear known curative therapy for the ill-
ness which was proven to be used. So different institutions and 
county was in disparate use of any solution available at hand to 
curb the worsening of the situation.

The study also found that the three most common complica-
tion developed by the patients while on MV in ICU were HAP 
(68%), AKI (59.8%), and septic shock (58.8%). This result is also 
in agreement with studies done in and Germany (17%). 

Our study found that the median hospital length of stay in 
ICU for deceased patient was 10 days (IQR, 5-14days), and the 
mean (SD) was 11.35(±7.19) days. Among patients with an ICU 
admission on ventilator support, the mean (SD) ICU LOS was 
estimated to be 8.08(6.24) days, and the median (IQR) was 7 [3-
11] days and also the mean (SD) duration of MV support was es-
timated to be 6.27(5.92) days, and the median (IQR) was 4.5 [2-
8] days. This result is similar to study done in Tunisia for ICU LOS 
was 11.2±5.8 [35]. But it was lower than studies done in Wuhan 
with duration of IMV and ICU LOS 10.12 and 7.78 respectively 
[29]. Duration of MV and ICU LOS were higher in Germany 15 
[8-25] vs. 18 [8-25], Spain 14 [7-24] vs. 19 [11-35] and Italy 10 
[6-17] vs. 12 [6-21] days [17,27,28]. The possible explanation 
for this may be due higher mortality rate of patients which may 
increase the turn-over of patient admission to in ICU.

Limitation of the study

•	 The identification of some clinical diagnosis was relied on 
treating physicians not on confirmatory diagnosis, so these 
may leaded to over diagnosis of some cases.

•	 We may have included disproportionately more patients 
with poor outcomes (due to the transfer of patients in seri-
ous condition to our hospital).

•	 Due to the retrospective study design, some cases had in-
complete documentation of laboratory testing and other 
important parameters.

Conclusion

In this single-center retrospective observational study of pa-
tients, severe acute complications were common. Death dispro-
portionately affected older between the age of 65-79 years and 
male patients. 

Rate of ICU admission was 29% at the time of the study and 
among these 104 patients required mechanical ventilator sup-
port. Among the total study patients 11(10.6%) patients re-
ceived only non-invasive ventilation. 21(20.2%) patients were 
treated with non-invasive ventilation prior to endotracheal in-
tubation. Thus, 93 patients (89.4%) over all received invasive 
mechanical ventilation 
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At the end of the study period about 12(11.5%) patients 
were discharged from ICU and 92(88.5%) patients were died in 
the ICU with the overall ICU mortality of 61.8% among 165 pa-
tients admitted in the ICU including those who did not received 
mechanical ventilation.

The results of uni-variate logistic regression analysis found 
that patients with the complaint of fatigue at presentation, du-
ration of onset of symptoms to ICU admission and intubation 
respectively, the presence of complication, septic shock, treat-
ment with vasopressors, those patients who received IMV were 
risk factors associated with the death of patients who were put 
on MV in the ICU. Furthermore, the forward stepwise multivari-
ate logistic analysis was done in the final model three out of five 
predictor variables were found to be statistically significant, this 
include fatigue, IMV and septic shock were a significant risk fac-
tors for the ICU mortality of the patients.

Recommendation

•	 Based on our finding early use of NIV should be practiced 
early as much as possible and delayed practice of IMV 
should be avoided. 

•	 Prioritizing of patients on use of available resource based 
on possible outcome should be considered

•	 For practicing physicians should improve on proper docu-
mentation of patients data and finding and also they have 
follow protocols written for COVID management as much 
as possible

•	 For the minister of health bureau: the bureau should con-
tinuously advocate and work on prevention the disease by 
involving different stake holders and address the low cov-
erage of vaccination especially for those vulnerable groups 
of patients.

•	 For SPHMMC: the institution should try to solve the issues 
related to patients chart keeping and proper documenta-
tion by using electronic method of record keeping to solve 
the discrepancies created at different level and should try 
to follow specific protocols in the management of the pa-
tients in COVID ICU. 
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