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Abstract
Background: Several studies have demonstrated that age, comorbidities, and abnormalities in different clinical biomarkers can be 
important in understanding disease severity. Although clinical features of COVID-19 have been widely described, the assessment of 
alterations of the most common biochemical markers that are reported in patients with COVID-19 still has not been well established 
especially in the elderly population.
Methods: Here, we report the blood biochemical indicators of fifty-eight elderly patients (Age: 61.03±7.29) with COVID-19. Throat-
swab upper respiratory samples were obtained from patients, and real-time PCR was used to confirm SARS-CoV-2 infection. Then, 
biochemical parameters were categorized and analyzed according to these clinical characteristics. This retrospective study involved 
investigating the medical e-records of COVID-19 positive patients who presented to a COVID-19 centre in Qatar in July 2020.
Results: Of the 58 investigated patients, 58.62% were male and 41.38% were Female. 5.17% of the patients had low viral load 
(i.e., cycle threshold (Ct) ≥ 30) and 94.83% had a high viral load (ie; Ct < 30). Hypocalcemia and uremia affected 12.07% and 
hypochloremia affected 17.23% of the patients. 27.59% suffered from hyponatremia, 27.59 % had low creatinine, 24.14% had 
high levels of Alanine transaminase (ALT), 25.86% had high levels of aspartate transferase (AST), and 65.52% had a high level of 
C-reactive protein (CRP).
Conclusion: Elderly COVID-19 positive patients have been shown to have a disturbance in their biochemical parameters. Indeed, 
various biochemical parameters measured at baseline can provide useful prognostic information among COVID-19-affected 
patients. It can also help in the early identification of patients who merit aggressive institutional care, thereby potentially mitigating 
mortality.
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Introduction
The “Coronavirus Disease 2019” (COVID-19) pandemic started 

in late 2019 in Wuhan (Hubei Province, China) and has since spread 
to over 210 other countries/territories throughout the world. Many 
nations have implemented a number of public health measures 
since the beginning of the COVID-19 outbreak [1-5], including 
quarantine, isolation, travel restrictions, the closure of most non-
essential activities, home isolation, and the closure of schools and 
institutions [3-9]. These initiatives are aimed at averting or, at the 
very least, mitigating the cost of the COVID-19 pandemic, as well as 
delaying and limiting the virus’s transmission [10-15]. According 
to recent studies, COVID-19 is a multi-systemic disease involving 
the cardiovascular, pulmonary, gastrointestinal, neurological, 
hematological, and immunological systems [15-18]. 

The biochemical profile of patients is a key factor in determining 
disease severity and prognosis [19]. Several investigations 
have looked at urea, alanine aminotransferase (ALT), aspartate 
aminotransferase (AST), and salt levels in COVID-19 infections 
[19]. These variables have been linked not only to the severity of 
COVID-19 infection but also to the poorest outcomes in terms of 
in-hospital mortality [19]. Despite a large amount of literature 
on COVID-19, data on the epidemiological characteristics and 
clinical features of individuals of all ages and genders are scarce. 
Extensive research has been done, mostly on pediatric [20] and 
geriatric populations [21]. These studies rarely incorporate the 
patients’ laboratory findings and radiomics. Researchers frequently 
examine the relationship between demographic characteristics and 
underlying disorders and COVID-19 hospitalization [22-24].
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Understanding the risk factors for non-mild diseases 
is important for risk classification and optimal treatment. 
Practitioners should know whether demographics (e.g., age, 
gender, ethnicity, country) are predictors of COVID-19 severity and 
outcomes. Asymptomatic or moderately symptomatic diseases are 
frequently overlooked since non-severe patients are not admitted 
to the hospital. This has an influence on risk assessment because 
a study cohort is not representative of the overall population. 
The same factor explains the variations in age-specific COVID-19 
mortality rates reported in other countries (for example, China and 
Korea) [25]. Because the number of immunocompromised people 
in a population is linked to the age structure of that population, age 
appears to be a substantial risk factor for COVID-19 severity and 
consequences. A summary of studies on the age-related properties 
of COVID-19 is provided below.

Elderly COVID-19 patients are more likely to develop a severe 
illness [26]. Age-related comorbidities are the most likely cause of 
the increased mortality found in this age range [27-29]. However, 
doctors should avoid extrapolating age-related patterns from the 
group to the individual level. Otherwise, a patient may be classified 
as high or low risk based on their age rather than their real health 
status, which may result in incorrect risk assessment, inefficient 
resource allocation, and ineffective patient management. Thus, 
the purpose of this study was to access the biochemical profiles 
of elderly COVID-19 patients presenting to a COVID-19 facility in 
Qatar.

Methods
 Data collection and participants

This was a retrospective data analysis cohort study that 
included individuals who were beyond the age of 55 based on their 

medical e-records. The participants in this study were referred to 
Rawdat Al Khail Health Site (RAK-HC), a COVID-19 testing center 
designated by the Ministry of Public Health in Doha, Qatar (MOPH). 
The study ran during the month of July 2020, and demographic 
and laboratory data for these individuals were collected from 
their medical e-records after the Primary Health Care Corporation 
(PHCC) research department anonymized and revealed patient 
details. The study was approved by the PHCC ethics committee 
under the reference number PHCC/DCR/2020/08/091. Of the 
1054 COVID-19 positive patients seen at RAK-HC, 58 were over the 
age of 55 and had additional investigations, including a blood test, 
electrocardiogram (ECG), and a chest X-ray, as well as a thorough 
clinical assessment, to further assess the severity of COVID-19 
infection, dictating further management of this group of patients. 
A complete blood count (CBC), a comprehensive metabolic panel 
(CMP), liver function tests (LFT), urea and electrolytes, random 
glucose, and a c-reactive protein (CRP) test were all performed on 
this patient group. We only looked at the biochemical parameters 
of this group in this investigation (ie; CMP, urea and electrolytes, 
LFT and CRP).

Results
Amongst the 58 patients studied (58.62 percent Male and 41,38 

percent Female). 5.17% of the patients had low viral load (i.e; cycle 
threshold (Ct) ≥ 30) and 94.83% had a high viral load (i.e; Ct < 30). 
Hypocalcemia and Uremia impacted 12.07 percent of the patients, 
while hypochloremia affected 17.23 percent (Figure 1, Tables 1 & 
2). 27.59 percent had hyponatremia, 27.59 percent had percent 
creatinine, 24.14 percent had high levels of Alanine transaminase 
(ALT), 25.86 percent had high levels of Aspartate transferase (AST), 
and 65.52 percent had high levels of C-reactive protein (CRP) 
(Figure 1, Tables 1 & 2).

Figure 1: Comprehensive metabolic panel (CMP), liver function tests (LFT), urea and electrolytes, and a c-reactive protein test 
(CRP) abnormal rates (%) amongst the elderly COVID-19 patients.
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Table 1: Number and rates of abnormal biochemical parameters (i.e., Comprehensive metabolic panel (CMP), liver function tests 
(LFT), urea and electrolytes, and a c-reactive protein test (CRP)) amongst the elderly COVID-19 patients.

Biochemical parameters Abnormal high (n) Abnormal low (n) Abnormal high (%) Abnormal low (%)

Urea (mmol/L) 7 0 12.07 0

Creatinine (µmol/L) 7 16 12.07 27.59

eGFR (mmol/L) 0 4 0 6.9

Sodium (mmol/L) 2 16 3.45 27.59

Potassium (mmol/L) 2 3 3.45 5.17

Chloride (mmol/L) 2 10 3.45 17.24

Biocarbonate (mmol/L) 2 0 3.45 0

Calcium (mg/dL) 2 7 3.45 12.07

Calcium Corr (mg/dL) 0 7 0 12.07

Bilirubin T (µmol/L) 3 1 5.17 1.72

Total Protein (g/dL) 3 5 5.17 8.62

Albumin Lvl(g/dL) 1 3 1.72 5.17

Alk Phos (U/L) 2 2 3.45 3.45

ALT (IU/L) 14 0 24.14 0

AST (IU/L) 15 0 25.86 0

CRP (mg/L) 38 0 65.52 0

Table 2: Descriptive statistics of the investigated biochemical parameters.

Biochemical Parameters Mean Values Standard deviation (SD) Normal range Values

Urea (mmol/L) 5.37 2.25 (2.76-8.07)

Creatinine (µmol/L) 77.31 26.21 (70-115)

eGFR (mmol/L) 130.91 4.57 *>60

Sodium (mmol/L) 4.07 0.49 (135-145)

Potassium (mmol/L) 94.8 10.99 (3.6-5.1)

Chloride (mmol/L) 23.72 2.34 (96.0-110.0)

Bicarbonate (mmol/L) 2.18 0.14 (24.0-30.0)

Calcium (mg/dL) 2.14 0.24 (2.10-2.60)

Calcium Corr (mg/dL) 7.23 4.06 (2.10-2.60)

Bilirubin T (µmol/L) 70.76 10.29 (3.5-24.0)

Total Protein (g/dL) 38.61 5.69 (66-87)

Albumin L vl(g/dL) 83.76 66.92 (35.0-50.0)

Alk Phos (U/L) 37.19 43.02 (45.0-129.0)

ALT (IU/L) 35.12 36.93 (0.0-30.0)

AST (IU/L) 7.11 3.44 (0-31)

CRP (mg/L) 26.5 48.66 (0.0-5.0)

Discussion
The COVID-19 infection has become a global concern due to its 

pandemic features. There is currently insufficient understanding 
accessible, and breakthroughs in diagnostic technologies and 
treatment are urgently needed. Diagnostic procedures, such as RT-
PCR and antibody testing, are critical for epidemiology and early 
illness diagnosis [30]. Clinical, hematological, and biochemical 
markers must be monitored as part of COVID-19 patient treatment. 
Many anomalies were discovered in the biochemical parameters 
(i.e; comprehensive metabolic panel (CMP), liver function tests 
(LFT), urea and electrolytes, and a c-reactive protein test (CRP)) 

of COVID-19 older people in our study, which looked at those 
parameters.

Hypocalcemia and uremia affected 12.07 percent of our 
patients, while hypochloremia impacted 17.23 percent. 27.59 
percent had hyponatremia, 27.59 percent had low creatinine, 24.14 
percent had elevated Alanine transaminase (ALT), 25.86 percent 
had elevated aspartate transferase (AST), and 65.52 percent had 
elevated C-reactive protein (CRP). It is critical to categorize severity 
and outcome based on biochemical indicators. In this regard, 
bilirubin, ALT, AST, creatinine kinase (CK), C reactive protein 
(CRP), lactic dehydrogenase (LDH), cardiac troponin, ferritin, and 
fibrinogen have all been studied [31-33].
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The identification of biochemical indicators accessible at the 
time of admission aids in the classification of COVID-19 severity 
and outcome, which is a valuable tool for healthcare practitioners. 
It can help with effective patient triage, personalizing interventions, 
monitoring clinical progress, and allocating appropriate resources 
at all levels of care to reduce morbidity and mortality. Severe 
COVID-19 infection causes a systemic inflammatory response and 
multiorgan dysfunction, which can impair renal function. COVID-19 
individuals who have cofactors such as dehydration may have 
elevated blood urea levels. COVID-19 also infects renal tubule 
cells. What is more significant of them is being argued [34]. One 
of the COVID-19 infection symptoms is an abnormal renal profile. 
Increased urea levels were found to correspond with the severity 
of COVID-19 infection in a research involving 138 patients by Wang 
et al. [34]. Impaired renal function, according to Mahmoudi et al., 
is a major cause of death in COVID-19 patients [35]. In research 
by Li et al. [36], urea levels were found to be strongly associated 
with disease prognosis. In a meta-analysis [37], Henry et al. found 
a significant connection between urea and COVID-19 severity. 
According to Asghar et al., COVID-19 patients handled in the ICU 
had abnormal RFTs and poor outcomes [38]. The likelihood of 
multi-organ failure increases as severity increases.

 Over a quarter of pneumonia patients have hyponatremia, 
which is related to severity and poor outcome [39]. Sodium 
anomalies in the COVID-19 setting have been very well investigated. 
Hyponatremia in COVID-19 infection is caused by the Syndrome 
of Inappropriate Antidiuretic Hormone (SIADH), which arises 
as a result of the production of inflammatory markers. In a 
study of 29 COVID-19 patients [40], Berni et al. discovered that 
hyponatremia, combined with elevated levels of interleukin-6 
(IL-6), corresponded with the severity and outcome of COVID-19 
infection [40]. Frontera et al. investigated the prevalence and 
consequences of hyponatremia (sodium 135 mmol/l) in 4654 
COVID-19 infected patients. Hyponatremia affected 30% of these 
patients [16]. Hyponatremic patients also had an increased risk of 
mechanical breathing and a poorer outcome.

ALT and AST levels have been a topic of study in COVID-19 
situations. In one investigation, both ALT and AST were found 
to be strongly linked with COVID-19 severity [39]. Only AST was 
found to be substantially linked with sickness severity in another 
investigation [34]. A significant association between ALT and AST 
and illness outcome has been established [36]. Henry et al. found 
a significant connection between ALT and AST and the severity of 
COVID-19 disease in a meta-analysis [37]. In a study conducted 
by Asghar et al. [38], AST was found to be substantially associated 
with severity. Our research found a link between COVID-19 severity 
and outcome and ALT and AST levels at admission. As a result, as 
the severity of COVID-19 infection grows, so do the signs of liver 
injury, which are associated with an increased risk of mortality. 
Weaker immunity and lower tolerance and response to infections 
in the elderly might lead to higher severity and a worse prognosis. 
According to Liu et al., the severity of the disease increases with 
age in COVID-19 individuals [41]. Age and comorbidities were 
linked to increased mortality in research by Yang et al. [42]. Wu 

et al. discovered that advanced age was associated with a greater 
fatality rate [43,44]. In a study conducted by Mahmoudi et al., 
elderly patients with decreased renal function had higher urea 
and creatinine levels [35]. An intriguing question arises here in 
that these molecular indicators may become disordered in other 
serious disorders. Urea levels have already been linked to mortality 
in non-COVID disorders. According to one study by Arihan et al. 
[45], increased urea levels (cut off >28 mg/dl) at admission have 
been linked to poor outcomes in patients admitted to ICU with non-
COVID disease. According to Padhi et al., hyponatremia (Sodium 
levels 135) is also a predictor of lengthier ICU stay, longer duration 
of mechanical breathing, and greater mortality in ICU patients with 
disorders other than COVID-19 [46]. A study found that aberrant 
LFTs, with the exception of bilirubin, at the time of admission were 
strongly related to 30-day mortality in ICU settings. These, however, 
were not independent predictors of ICU 30-day mortality [47].

In terms of CRP, our findings revealed that 65.52 percent of 
the individuals studied had critically high levels of this protein. 
Indeed, it is unclear how CRP is linked to poorer survival in older 
people with COVID-19. First, CRP has been shown to be positively 
linked with lung lesions in the early stages of COVID-19 [48,49], 
suggesting that it may be a biomarker of disease severity [50,51]. 
Second, because CRP synthesis by hepatic cells is connected to IL-
6, CRP levels may represent IL-6 secretion caused by SARS-CoV-2 
activation of monocytes, macrophages, and dendritic cells. The 
clinical significance stems from the fact that IL-6 is involved in the 
cytokine storm, which results in VEGF secretion and a decrease in 
E-cadherin expression, all of which contribute to increased vascular 
permeability, arterial hypotension, organ failures, and ARDS, with 
a risk of fatal outcome [52]. Third, the inflammatory condition 
demonstrated by elevated CRP levels may generate a prothrombin 
state, increasing the risk of arterial events such as stroke [53] or 
venous thromboembolic events such as pulmonary embolism [54]. 

Fourth, elevated CRP may be linked to an increased risk of 
death by producing hyper catabolism, which consumes respiratory 
muscle proteins, leaving less room for compensatory reactions 
in respiratory distress. Fifth, CRP levels may be a sign of older 
people’s pre-COVID-19 health condition, illustrating both the 
burden of chronic diseases (which are largely risk factors for 
severe COVID-19) and aging. Inflammaging is defined as the 
persistent activation of the innate immune system as we age, 
resulting in low-grade, chronic, regulated inflammation in older 
adults [56,57]. Inflammaging is characterized by an increase in the 
number of natural killer cells and an increase in the production of 
pro-inflammatory cytokines, particularly IL-6 and CRP [58]. This 
chronically inflamed state is harmful to health, adds to biological 
aging, and may explain the prevalence of severe and fatal COVID-19 
forms in the older population.

Limitations
The current investigation has a number of flaws. The study 

only included COVID-19 older patients from Rawd et al. Khail 
Health Center, not all COVID-19 patients in Qatar, and data was 
collected only in July 2020, not during the full COVID-19 timeframe. 
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Furthermore, no information on additional follow-up was provided 
in this analysis. The minimal number of patients evaluated is 
another key limitation of the present study.

Conclusion
The biochemical parameters of elderly COVID-19 positive 

patients have been proven to be significantly disturbed. Indeed, in 
COVID-19 patients, many biochemical markers assessed at baseline 
can provide important prognostic insights. It could also aid in the 
accurate diagnosis of patients requiring rigorous intensive care, 
potentially reducing fatalities.
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