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Abstract: Background: Beginning in December 2019, the 2019 novel coronavirus disease (COVID-19) has caused a pneumonia
epidemic that began in Wuhan, China, and is rapidly spreading throughout the whole world. Nutrition support has become one of the
important treatments for severe and critical patients. Objective: To assess the adequacy of nutritional support in COVID-19 patients
receiving oxygen support. Methods: A multicenter prospective study enrolled 88 COVID-19 patients receiving oxygen support in
Fedail Hospital, Albaraha Hospital, Aliaa Hospital, and Royal Care Hospital during the period from January to April 2021. Data
regarding demographics, comorbidities, types of oxygen therapy, vital signs, laboratory investigations, methods of nutrition support,
estimated calorie achievement, and outcomes were collected. Nutritional adequacy was assessed by using the Nutritional Risk
Screening-2002 (NRS- 2002) test. Results: Among 88 patients, 50(56.8%) were males and 38(43.2%) were females; their mean age
was 67+11 years. CPAP (n=28; 32%) and mechanical ventilation (n=27; 27%) were the main types of oxygen therapies. Estimated
calories were achieved in only 36(40.9%) of patients and failure to the achievement of estimated calories was commonly due to
hypoxia (n=33; 37.5%) and poor appetite (n=23; 26.1%). About 66(75%) patients were adequately nourished, 16(18.2%) were at risk
of malnutrition, and 6(6.8%) patients were malnourished. The mortality was significantly associated with malnutrition (P. value=
0.000), and parental feeding modes (P. value= 0.000), and underweighted BMI (mean= 17.8 kg/m2; P. value= 0.000). Moreover,
multi-organ failure was significantly correlated with risk of malnutrition (P.value= 0.000), NG feeding (P. value= 0.000) and
overweighed BMI (mean= 28.8 kg/m2; P. value= 0.000). Additionally, mortality and multi-organ failure were significantly correlated
with hypoalbuminemia among our study subjects (P. value= 0.001). Conclusion: The rates of malnutrition and risk of malnutrition
were 6.8% and 18.2% among COVID-19 patients who received oxygen therapy, respectively. Inadequacy of nutritional support or
failure in the achievement of estimated calories among our study subjects were commonly due to hypoxia and poor appetite.
Mortality was significantly associated with malnutrition, parental feeding modes, and underweighted BMI. Furthermore, multi-organ
failure was significantly correlated with the risk of malnutrition, NG feeding, and overweighed BMI. Both, mortality and multi-organ
failure were correlated with hypoalbuminemia.
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INTRODUCTION laboratory-confirmed cases had been documented

Respiratory syndrome coronavirus 2 (SARS- globally and WHO recognized Covid-19 as pandemic
CoV-2) infections was first reported as a viral [3]. Until March 2021, a cumulative total of
pneumonia outbreak in Wuhan, China, in December 116,736,437 confirmed cases of COVID-19, |nC|Ud|ng
2019, and its rapid spread has become a public health 2,593,285 deaths, have been reported globally [4]. In
challenge [1, 2]. The World Health Organization Sudan, the first COVI-19 case was detected in March,
(WHO) has declared coronavirus disease 2019 2020 also there are more than 31,000 confirmed cases
(COVID-19) a public health emergency of international of the coronavirus disease (COVID-19) global and over
concern. As of February 25, 2020, a total of 81,109 1880 deaths as of March, 2021. There is variation in

case fatality rate, which in some cities (like Khartoum)
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was low (3.8%), but in others (like North Darfur) it was
very high (31.7%) [5]. The clinical syndrome is
nonspecific and characterized by fever, headache and
dry cough in the majority of patients, with about a third
experiencing shortness of breath. Some patients have
other symptoms such as myalgias, sore throat, and
diarrhea. A complete or partial loss of the sense of
smell (anosmia) has been reported as a potential history
finding in patients eventually diagnosed with COVID-
19, but this has not been a distinguishing feature in
published studies. The median age of patients is
between 49 and 56 years, median duration of 20 days.
Cases in children have been rare. Although most cases
appear to be mild, all patients admitted to the hospital
have pneumonia with infiltrates on chest x- ray and
ground glass opacities on chest computed tomography.
About a third of patients subsequently developed acute
respiratory distress syndrome and required care in the
intensive care unit. This is particularly true for patients
with comorbid conditions such as diabetes or
hypertension [6]. Numerous nutrients are necessary for
proper immune functioning. Nutritional deficiencies
weaken the immune system and increase the invasion,
replication, and mutation of viruses. Indeed, the
pathogenicity of severe acute respiratory syndrome-
coronavirus-2 (SARS-CoV-2), the virus that causes
coronavirus disease 2019 (COVID-19), is associated
with an imbalance in several nutritional elements.
Nutritional deficiencies are common among severe and
fatal COVID- 19, especially elderly adults and patients
with age-related comorbidities such as diabetes and
cardiovascular disorders. Hypovitaminosis D, anemia,
iron metabolism dysfunction, selenium deficiency, and
hypoproteinemia are associated with increased levels of
proinflammatory cytokines, disease severity, increased
admission to the hospital/intensive care unit (ICU),
need for mechanical ventilation, and death among
COVID-19 patients [7]. Nutritional status and diet
modulate inflammation and immune function and may
be adjusted to impact COVID-19 outcome. Respiratory
support and clinical nutritional support are important
parts of supportive therapy for severe and critical
patients. It is well-known that a nutrition risk score
(NRS-2002) >3 would result in poor prognosis. Up to
now, studies on SARS-CoV-2 pneumonia have mainly
focused on the clinical characteristics and treatment
process of patients. Previous studies have reported that
high risk factors for death in patients with SARS-CoV-2
pneumonia are older age, high SOFA score, and D-
dimer >1 pg/L. So far, no study has discussed the
relationship between nutritional support and clinical
outcomes in severe and critical patients infected
COVID-19 [8].

MATERIALS AND METHODS
Study Design

This is a multicenter prospective hospital-base
d study.

Study Period
The study was conducted in the period from Ja
nuary to April 2021.

Study Setting

The study was conducted in Fedail, Albaraha,
Aliaa, and Royalcare Hospitals in Khartoum state, these
are private hospitals with Covid-19 inpatient services.
They provided general medical and critical care service
S.

Study Population
COVID-19 patients received oxygen support i
n study areas during the study period.

Study Sample

Total coverage of all COVID-19 patients who
fulfill the inclusion criteria of the study. The number of
patients was 88 patients during the study period.

Ethical Considerations

An ethical approval was obtained from Sudan
medical specialization board (SMSB) and EDC. An ethi
cal clearance and approval from research committee in
ministry of health Khartoum state (Research Departmen
t) Permission was given by hospital manger in unit’s co
nsultants. Data used anonymously by using numbers de
signed for the purpose of the study in order to protect pa
tient’s identity. No reference to any individual participa
nt made in study reports. Subject identities were being k
nown only by the study staff. Consideration of All COV
ID-19 precaution (face mask, Hand hygiene) etc.

DATA COLLECTION

Data collection was carried out by the principal
investigator. Data was collected through structured que
stionnaires consisting of demographics, comorbidities, t
ypes of oxygen therapy, vital signs, laboratory investiga
tions, methods of nutrition support, estimated calorie ac
hievement, and outcomes were collected. Nutritional ad
equacy was assessed by using the Nutritional Risk Scre
ening-2002 (NRS-2002) test.

DATA ANALYSIS

Data were analyzed by using the computer
program Statistical Package for Social Sciences (SPSS
V. 21.0). The analyzed data is presented in tables and
figures designed by Microsoft Excel 2007. Chi-Square
test was used for categorical variables and ANOVA for
continuous variables and Pearson’s correlation were
used. The P. value was considered significant at level
0.05.

RESULTS

This study recruited 88 COVID-19 receiving
oxygen therapy, They were diagnosed by PCR and
HRCT chest. The majority were males and their ages
ranged from 40 to above 60 years, their mean age was
67+11 years and most of them were 70(79.5%) aged
above 60 years (Table 1). Hypertension (n=61; 69.3%)

© South Asian Research Publication, Bangladesh

52



Farh Ahmed Elhassan Mohamed et al.; SAR J Med; Vol-3, Iss- 4 (July-Aug, 2022): 51-56

and DM (n=58; 65.9%) were the major comorbidities.
In vital signs, the mean heart rate was 97+17 bpm, SBP
134422 mmHg, DBP 78+22 mmHg, oxygen saturation
91+6%, respiratory rate 267 breath/minute, and
temperature 36.6+1.2°c, and BMI 27.5+5 kg/m2 (Table
2). Regarding laboratory investigations, the mean of
hemoglobin was 11+2 g/dl, leucocytes count
12.4+6x103cell/cumm, lymphocytes count
1.741.6x103cell/cumm, d-dimer 10294838, CRP
122488, albumin 3+0.7 g/dl, blood glucose 166+49
mg/dl, potassium levels 3.6+£0.7 mmol/l, calcium levels
8+1.5 mg/dl and magnesium levels 2.1+0.6 mg/dl
(Table 3). CPAP and mechanical ventilation were the
main types of oxygen therapies in 28(32%) and
27(27%) patients, respectively. As detailed in (Table 4),
the methods of nutrition support were oral in48 (54.5%)
patients, NG in 29(33%), and IV fluids replacement in
11(12.5%) patients. Estimated calories were achieved in
only 36(40.9%) of patients. The reason for not
achieving adequate caloric support was commonly
hypoxia (n=33; 37.5%) and poor appetite (n=23;
26.1%) Nutritional adequacy was assessed by using
NRS-2002, in which 66(75%) patients were adequately
nourished, 16(18.2%) were at risk of malnutrition and
6(6.8%) patients were malnourished. Regarding
outcomes, one-half (n=44; 50%) of patients were
improved and normally discharged, 20(22.7%) needed
higher O2 therapies, 18(20.5%) had a multi-organ
failure, and 6(6.8%) dead. Moreover, the mean duration
of the disease was 14+11 days. The association between
nutritional adequacy and outcomes showed that all
improved patients (n=44;100%) and the vast majority of
patients who needed higher O2 therapies (n=18; 90%)
were adequately nourished, and most of the patients
with multi-organ failure (n=13;72%) were at risk of
malnutrition and the majority of dead (n=5; 83.3%)
were malnourished. The difference was statistically
significant (P. value= 0.000) (Table 5). (Table 6)
showed that most improved patients (84.1%) fed orally,
patients with multi-organ failure (66.7%) fed via NG,
and dead (83.3%) fed parentally. The difference was
statistically significant (P. value= 0.000). Most
improved and discharged patients (70.5%) achieved
estimated calories unlike those with multi-organ failure
(0%) and dead (0%). The difference was statistically
significant (P. value= 0.000) (Table 7). The highest

mean albumin levels were encountered in improved and
discharged patients (3.28 g/d) while the lowest mean
was found among dead (2.2 g/dl). The difference was
statistically significant (P. value= 0.001). Patients who
needed higher O2 therapies were more tended to be
obese (BMI= 30.3), multi-organ failure patients were
overweighed (BMI= 28.8) and dead were
underweighted (BMI= 17.8). The difference was
statistically significant (P. value= 0.000).

Table 1: The demographic characteristics of COVID
-19 received oxygen therapy (N=88)

N[ %
Age (Yrs.); MxSD | 6711
<40 4 145
40-60 14 | 15.9
>60 70 | 79.5
Gender
Male 50 | 56.8
Female 38 | 43.2

Table 2: The vital signs of COVID-19 received oxyge
n therapy (N=88)
Mean | SD
HR (bpm) 97 17
SBP (mmHg) 134 22
DBP (mmHg) 78 15
SpO2 91 6
RR (breath/min) | 26 7
Temperature (¢’) | 36.6 | 1.2
BMI (kg/m2) 275 |5

Table 3: The laboratory investigations of COVID-19
received oxygen therapy (N=88)

Mean | SD
Hemoglobin (g/dl) 11 2
TWBC (x103cell/cumm) 124 | 6
Lymphocyte (x103cell/cumm) | 1.7 1.6
D-Dimer 1029 | 838
CRP 122 88
Albumin (g/dl) 3 0.7
Blood glucose (mg/dl) 166 49
Potassium (mmol/l) 3.6 0.7
Calcium (mg/dl) 8 1.5
Magnesium (mg/dl) 2.1 0.6

Table 4: The methods of nutritional support and estimated calorie achievement among COVID-19 received oxyge
n therapy (N=88)

IN [ %
Methods of nutrition support
Oral 48 | 54.5
NG 29 | 33.0
1V fluid replacement 11 12.5
Parenteral 0 0
Estimated calorie requirements achieved
Yes 36 40.9
No 52 | 59.1
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Reason for not achieving adequate caloric support
Hypoxia 33 375
Poor appetite 23 26.1
Risk of aspiration 13 14.8
Interrupted feeding 12 13.6
Nausea and vomiting 10 114
Abdominal distention 9 10.2
Residual feeding 7 8
Food side effect 4 4.5

Table 5: The association between nutritional adequacy and outcomes

Nutritional adequacy P value
Outcomes Adequate | Atrisk | Malnourished | " °
Improve 44 0 0
100.0% 0.0% | 0.0%
Need higher O2 support (Mechanical ventilator) | 18 2 0
90.0% 10.0% | 0.0% 0.000
Multi-organ failure 4 13 1
22.2% 72.2% | 5.6%
Death 0 1 5
0.0% 16.7% | 83.3%
Table 6: The association between methods of nutrition support and outcomes
Methods of nutrition support P value
Outcomes Oral NG Parental '
Improved 37 7 0
84.1% | 15.9% | 0.0%
Need higher O2support (mechanical ventilator) | 10 9 1
50.0% | 45.0% | 5.0%
Multi-organ failure 1 12 5
56% | 66.7% |27.8% | 0000
0 1 5
Death 0.0% 16.7% | 83.3%

Table 7: The association between estimated calories achievement and outcomes

Estimated calories achieved
Outcomes Yes No P. value
Improved 31 13
70.5% 29.5%
Need higher O2 support (mechanical | 5 15
ventilator) 25.0% 75.0%
Multi-organ failure 0 18 0.000
0.0% 100.0%
Death 0 6
0.0% 100.0%

DISCUSSION

Nutrition support has become one of the
important treatments for patients with illnesses
especially critically patients. In this study, we aimed to
describe the adequacy of nutritional support in 88
COVID-19 patients receiving oxygen therapy. This
study showed males were predominantly affected by
COVID-19 more than females (56.8% vs. 43.2%) with
males to female ratio (1.3:1). Also, several previous
studies noticed that the incidence of SARS-CoV-2
infection is seen most often in adult male patients (6,
44, 89). This was reported by other studies such as Li et

al, and Jian-Min J et al, [9, 10]. There is no clear
explanation as to why men and women would be at
different risks of infection; however, some have
proposed genetic mechanisms or sex-specific effects
[11]. Whether there are differences in risk of infection
between men and women requires further research. We
wonder if the demographic set up of Sudan is a factor
since many males are outdoors working to sustain
families. The mean age of the study group was 6711
years and most of them were 70(79.5%) aged above 60
years. These results were comparable to Marta C et al,
in Italy (Median=67.5 years) and Jian-Min J et al, in
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China (Medani= 62 years), [10, 12]. However, lowered
means of age were reported by Chinese studies by
Huang C et al, (Median= 47 years), Li et al, (Median=
49 years; 15-89 years), and Chung et al, (Median= 51
years), [6, 13, 14]. Among our study cases,
hypertension (n=61; 69.3%) and DM (n=58; 65.9%)
were the major comorbidities. This could be related to
the fact that chronic diseases (such as hypertension and
DM) are more prevalent among the old population.
Based upon NRS-2002 to assess nutritional adequacy,
6.8% were malnourished and 18.2% were at risk of
malnutrition. Malnutrition among COVID 19 patients is
explained by the changes induced by the disease itself
in the gastrointestinal tract of the patients, along with
the elevated sedation required for these patients, which
makes it difficult to provide adequate nutritional
support. Bearing this in mind, Arkin et al, provided
information regarding several of the considerations that
have to be taken into account when nutrition is provided
to critically ill patients of COVID-19 [15]. One such
consideration is related to the gastrointestinal
hypomotility that is commonly found in these patients,
which in turn results in enteral feeding intolerance [15].
In addition, during the hospital stay, the prolonged
immobilization, mainly during long stays in intensive
care units (ICU), leads to muscle mass losses, making
the recovery of these subjects harder. Furthermore, the
need for assisted breathing during prolonged periods
also contributes to the development of sarcopenia and
malnutrition [16, 17]. These findings were comparable
to Zhao et al, who reported that 16% of the patients
were at risk of malnutrition (by NRS-2002), [18]. In
contrast, Our findings were lower than studies by Li et
al, who reported, that 53% were malnourished and 28%
at risk of malnutrition (by Mini Nutritional Assessment-
MNA) [19], and Liu et al, who found 85% of the
patients were at risk of malnutrition (by NRS-2002),
[20], Malnutrition, the inadequacy of nutritional support
or failing in achievement of estimated calories among
our study subjects was commonly due to hypoxia
(n=33;37.5%) and poor appetite (n=23; 26.1%). In the
studies of Briguglio M et al, and Zhou S et al, the
malnutrition is probably due to anorexia, nausea,
vomiting, diarrhea (which impair food intake and
absorption), hypoalbuminemia, hypermetabolism, and
excessive nitrogen loss [21, 22]. These effects are
associated with the increase in pro-inflammatory
cytokines observed in these patients. Moreover,
anorexia can also be related to dyspepsia as reported by
Lechien et al, [23]. Interestingly, this study
demonstrated that mortality was significantly associated
with malnutrition, IV fluids replacement modes, and
underweighted BMI (mean= 17.8 kg/m2). These
findings confirmed that malnutrition is associated with
immune dysfunction and thus it is likely to assume that
this condition could make individuals more vulnerable
to viral infection and poor outcomes [24]. Our result
was strongly in agreement with Zhao et al, and Elly M
et al, those found malnutrition appears to be related to
increased rates of fatal COVID-19 [18, 25]. Moreover,

multi-organ failure was significantly correlated with
risk of malnutrition, NG feeding, and overweighed BMI
(mean= 28.8kg/m2), this observation was strongly in
agreement with j.metabol. Noticeably, mortality and
multi-organ failure were significantly correlated with
hypoalbuminemia among our study subjects. This
observation was consistent with the study of Jiaofeng H
et al, in China who stated that; hypoalbuminemia is
associated with the outcome of COVID-19 [26].
However, the mechanisms for hypoalbuminemia in
COVID-19 have not been thoroughly studied or
explained.

CONCLUSION

Inadequacy of nutritional support or failure to
achieve estimated calories among our study subjects
were commonly due to hypoxia and poor appetite.
Mortality ~ was  significantly = associated  with
malnutrition, 1V fluids replacement modes, and
underweighted BMI. Furthermore, multi-organ failure
was significantly correlated with the risk of
malnutrition, NG feeding, and overweighed BMI. Both,
mortality and multi-organ failure were correlated with
hypoalbuminemia

RECOMMENDATION

1) Routine nutritional screening of COVID-19 pa
tients is extremely recommended.

2) Implementation of systematic management of t
he nutritional intake of COVID-19 patients is r
equired to guarantee an optimal nutritional stat
us and to improve clinical outcomes.

3) Individualized calories estimation and achieve
ment are needed.

4) Further studies to draw up adequate nutritional
protocols among our context is highly recom
mended.
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