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Abstract 
The aim of our study was to evaluate the role of vital parameters and biomarkers in predicting the 

outcome of patients in Covid ICU.  

Material and Methods: In our study among 186 Covid-19 cases admitted in ICU we compared the 

vital parameters and levels of biomarkers on the day of admission and last day of hospitalisation among 

those who Expired (Group A) and the survivors (Group B).  

Results: The median values of vital parameters were significantly raised on the day of admission in 

comparison to last day of hospitalisation. Vital parameters worsened among those who expired (Group 

A) and improved in the survivors (Group B). The levels of biomarkers increased with the duration of 

hospitalisation among those who expired (Group A) and declined among the survivors (Group B). 

Conclusion: The worsening of vital parameters and raised levels of biomarkers is associated with poor 

outcome and higher mortality. 
 

Keywords: coronavirus diseases, intensive care unit, vital parameters, heart rate, systolic blood 

pressure, diastolic blood pressure, respiratory rate, oxygen saturation, biomarkers, procalcitonin, c-

reactive protein, d-dimer, ferritin, lactate dehydrogenase, interleukin-6, mortality 

 

Introduction 

Coronavirus disease 2019 (COVID-19) is caused by the zoonotic agent severe acute 

respiratory syndrome coronavirus 2 (SARS-CoV-2). Human infection began in the late 

December 2019 in Wuhan, Hubei province, central China and then spread across the globe [1, 

2]. Due to the rapid increase in the number of COVID-19 cases and worldwide spread, it was 

declared as a public health emergency of International Concern on January 30, 2020 by the 

WHO, and furthered labeled as a pandemic on March 11, 2020 [3, 4]. The clinical presentation 

of COVID-19 ranges from mild to critically ill. While majority of patients have a mild 

influenza-like illness and may be asymptomatic, a minority of patients are experiencing 

severe pneumonia, acute respiratory distress syndrome (ARDS), multiple organ failure, and 

even death [5] As soon as patients progress to the severity or critical stage, the risk for poor 

outcomes increases significantly [6]. It is estimated that around 10–15% of mild COVID-19 

patients advance to severe, and 15–20% of severe cases progress to become critical, who 

need treatment in intensive care units (ICU).7 As the number of COVID-19 cases are 

increasing globally and treatment in ICU has become a major challenge, early identification 

of severe forms of COVID-19 is crucial for the timely triaging of patients [8]. Severe or 

critical COVID-19 is strongly linked with mortality [9] and the high mortality rate amongst 

these cases is linked with SARS-CoV-2 infection-induced hyperinflammation of the innate 

and adaptive immune systems and the resulting cytokine storm, a cytokine release syndrome 

(CRS)-like syndrome in severe or critical COVID-19 cases [10-12]. Earlier studies have 

reported that inflammatory parameters are closely linked to COVID-19 severity and 

mortality [13-15]. 

 

Background: In the ongoing pandemic of covid-19, there has been a lot of debate regarding 

the role of inflammatory markers in covid-19 patients, especially those who were critically 

ill. So to support the clinical management it was important to study the trend of 

inflammatory markers (PCT, CRP, D-dimer, Ferritin, LDH, IL-6) among hospitalised  
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patients in ICU. The purpose of our study is to see their 

trend among those who expired and those who survived, 

which in turn will retrospectively help us to modify our 

treatment plan. 

 

Aims 

1. To compare the vital parameters (Heart Rate, Systolic 

blood pressure, Diastolic blood pressure, Respiratory 

rate, and Oxygen saturation) on the day of admission 

and last day of hospitalisation. 

2. To compare the levels of biomarkers (Procalcitonin, C-

Reactive Protein, D-dimer, Ferritin, Lactate 

dehydrogenase and Interleukin-6) on the day of 

admission and last day of hospitalisation. 

3. To compare the vital parameters and levels of 

biomarkers between patients those who Expired (Group 

A) and the survivors (Group B). 

4. To study the outcome of patients admitted in Covid 

ICU. 

 

Study design: Prospective observational study 

Material and Methods: This study was conducted among 

186 confirmed COVID-19 patients admitted in Covid-ICU 

of a Level-3 Covid Hospital over a period of 1 yr. In our 

study, patient population were divided in to two groups, 

Group A of those who expired and Group B of the 

survivors. Based on review of case files data, basic 

demographic data like Age, Sex, and the vital parameters 

such as Heart Rate (HR), Systolic BP (SBP), Diastolic BP 

(DBP), Respiratory Rate (RR), Oxygen Saturation (SpO2) 

on the day of admission and last day of hospitalisation were 

collected for patients in Group A (Expired) and Group B 

(Survived). The mean for each parameter was calculated and 

compared among the two groups and based on which p 

value was calculated for each parameter undertaken in 

clinical evaluation. Blood reports of investigations assessing 

the levels of biomarkers like Procalcitonin (PCT), C-

Reactive Protein (CRP), D-dimer, Ferritin, Lactate 

dehydrogenase (LDH) and Interleukin-6 (IL-6) sent on first 

day and last day of hospitalisation in covid ICU were 

collected for Group A (Expired) and Group B (Survived) 

and master chart was prepared. Further mean value for each 

inflammatory marker was calculated and compared among 

both groups. Finally p value was calculated using statistical 

analysis among both arms for each inflammatory marker 

and their significance analysed. 

 

Observations and Results  

 
Table 1: Demographics 

 

S. No Characteristic Group A Expired (n = 97 ) Group B Survived (n = 89 ) P value 

1 Mean age 62.96 ± 13.89 57.19 ± 13.15 0.004 

2 No. of Male patients 75 (77.32) 70 (78.65) 0.86 

3 No. of Female patients 22 (22.68) 19 (21.35) 0.83 

4 Mean duration of stay 9.03 ± 4.13 12.58 ± 4.14 <0.001 

 
Table 2: Vital Parameters 

 

S. No Characteristic Group A Expired (n = 97 ) Group B Survived (n = 89 ) P value 

1 Mean Heart Rate on first day 99.50 ± 20.51 91.86 ± 16.40 0.005 

2 Mean Heart Rate on Last day 108.21 ± 31.29 85.85 ± 13.88 <0.001 

3 Mean Systolic BP on first day 131.90 ± 21.09 131.03 ± 20.21 0.77 

4 Mean Systolic BP on Last day 100.43 ± 25.53 129.13 ± 13.97 <0.001 

5 Mean Diastolic BP on first day 78.82 ± 13.65 79.30 ± 11.46 0.80 

6 Mean Diastolic BP on Last day 59.54 ± 14.79 78.13 ± 9.41 <0.001 

7 Mean RR on first day 30.75 ± 7.20 26.88 ± 8.41 0.0009 

8 Mean RR on Last day 24.33 ± 4.15 21.97 ± 2.83 <0.001 

9 Median Spo2 on first day 82 (74,86) 88 (84, 93) <0.001 

10 Median Spo2 on last day 86 (78,93) 97 (95, 98) <0.0001 

 
Table 3: Biomarkers 

 

S. No Characteristic Group A Expired (n = 97 ) Group B Survived (n = 89 ) P value 

1 Mean PCT on first day 0.73 (0.24,2) 0.19 (0.12,0.36) <0.001 

2 Mean PCT on last day 1.9 (0.56,7.6) 0.12 (012,0.2) <0.001 

3 Mean CRP on first day 17.57 ± 13.12 12.88 ± 11.67 0.01 

4 Mean CRP on last day 18.21 ± 12.85 6.62 ± 8.75 <0.001 

5 Median D-Dimer on first day 2440 (1210,8160) 1160 (722,660) <0.001 

6 Median D-Dimer on last day 4270 (1970,9580) 828 (528,1570) <0.001 

7 Median Ferritin on first day 717 (387.8,1247) 438 (187,801.3) 0.0003 

8 Median Ferritin on last day 896 (439,1312.4) 396 (184,586) <0.001 

9 Mean LDH on first day 646 ± 314.83 447.21 ± 187.1 <0.001 

10 Median LDH on last day 626 (429,800) 348 (250,519) <0.001 

11 Median IL-6 on first day 65.86 (31.13,180) 32 (15.55,61) <0.001 

12 Median IL-6 on last day 109.9 (41.2, 465.17) 18.48 (8, 49) <0.001 

 

Discussion 

Out of the 200 patient admitted in Covid ICU, 14 patient 

went LAMA and were excluded from the study. The study 

population comprised of 186 confirmed Covid-19 cases, 

among which those expired (Group A) were 97, and those 

who survived (Group B) were 89. 

The mean Age of expired patients was 62.96 ± 13.89 yrs, 

and that of survivors was 57.19 ± 13.15 yrs and the 

http://www.medicinepaper.net/


International Journal of Advanced Research in Medicine http://www.medicinepaper.net 

~ 68 ~ 

difference was statistically significant (p value = 0.004). 

This showed that the elderly population (> 60 yrs age) had 

higher susceptibility and mortality to covid-19 infection. 

This finding was similar to that of the study conducted by 

Kayina CA et al. [16] in 2020 among 235 adult patients, 

where mean age of patients was 50.7±15.1 yrs. Also it was 

similar to that of the study conducted by Chen N et al. [17] in 

2020 among 99 patients, where the mean age was 55·5 years 

(SD 13·1). 

Among those expired in Group A, Males were 75 (77.32 %) 

and females were 22 (22.68 %), with male: female ratio of 

3.4: 1.0; whereas among those survived in Group B, Males 

were 70 (78.65 %) and females were 19 (21.35 %), with 

male: female ratio of 3.6: 1.0. In both groups, Males were 

predominantly involved. This finding was similar to that of 

the study conducted by Kayina CA et al. [16] in 2020 among 

235 adult patients, where 160 of 235 patients (68.1 %) per 

cent were males and 75 of 235 (31.9%) were females. Also 

it was similar to that of the study conducted by Chen N et 

al. [17] in 2020 among 99 patients, where they found that 67 

of 99 patients (67.6%) were males and 32 of 99 patients 

(32.4%) were females.  

Further the mean duration of hospitalisation among those 

expired was 9.03 ± 4.13 days whereas among those survived 

was 12.58 ± 4.14 days, and the difference was statistically 

significant (p value < 0.001). This finding was similar to 

that of study conducted by Serafim RB et al. [18] in 2020 

among 69093 patient admitted in ICU where they found that 

the median ICU length of stay was 9 days (95%CI 6.5-11.2 

days). Also these findings were similar to that of the study 

conducted by Larsson E et al. [19] in 2021 among 198 

patients admitted in ICU, where the mean duration of stay 

was 12 days (IQR, 6-18 days). 

 

 
 

Graph 1: Heart Rate (beats per minute) on day of admission and last day of Hospitalisation 

 

The mean Heart Rate on day of admission was 99.50 ± 

20.51 bpm among those expired and 91.86 ± 16.40 bpm in 

those survived, and the difference was statistically 

significant (p value = 0.005). The mean Heart Rate on last 

day of hospitalisation was 108.21 ± 31.29 bpm among those 

expired and 85.85 ± 13.88 bpm in those survived, and the 

difference was statistically significant (p value = 0.001). 

The results were similar to that of study conducted by Chen 

Q et al. [20] in 2020 among 39 severe and 15 critically ill 

patients in ICU, where they found that sinus tachycardia 

was seen in 23 out of 39 (59.0%) severe patients and 15 out 

of 15 (100%) critically ill patients. These findings were also 

similar to that of the study conduceted by Cecconi M et al. 
[21] in 2020 among 238 patients, where the mean Heart Rate 

was 82 ± 14 bpm. 

 

 
 

Graph 2: Systolic BP (mm Hg) on day of admission and last day of Hospitalisation 
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Graph 3: Diastolic BP (mm Hg) on day of admission and last day of Hospitalisation 

 

The mean Systolic BP on day of admission was 131.90 ± 

21.09 mm Hg among those expired and 131.03 ± 20.21 mm 

Hg in those survived, and the difference was not statistically 

significant (p value = 0.77). The mean Systolic BP on last 

day of hospitalisation was 100.43 ± 25.53 mm Hg among 

those expired and 129.13 ± 13.97 mm Hg in those survived, 

and the difference was statistically significant (p value < 

0.001).  

The mean Diastolic BP on day of admission was 78.82 ± 

13.65 mm Hg among those expired and 79.30 ± 11.46 mm 

Hg in those survived, and the difference was not statistically 

significant (p value < 0.80). The mean Diastolic BP on last 

day of hospitalisation was 59.54 ± 14.79 mm Hg among 

those expired and 78.13 ± 9.41 mm Hg in those survived, 

and the difference was statistically significant (p value < 

0.001). These finding were similar to that of the study 

conducted by Ran J et al. [22] in 2020 among 803 patients, 

where they found that the mean SBP and DBP on admission 

were 137.0 mmHg (±19.7) and 84.2 mmHg (±12.8), 

respectively.  

Also these results were similar to that of the study 

conducted by Chen T et al. [23] in 2020 among 274 patients, 

where they found that the median systolic blood pressure 

was significantly higher in 113 deceased patients 137 mm 

Hg (IQR : 122.0 - 147.0) than 161 recovered patients 125 

mm Hg (IQR : 115.5 - 136.0). However this finding was 

contradictory to that of study conducted by E. Christiaan 

Boerma et al. [24] in 2021 among 28 mechanically ventilated 

covid-19 patients where they found that the mean arterial 

pressure increased from 77 ± 10 mmHg on day 1 to 

84 ± 9 mmHg on day 21 (p = 0.04), in combination with the 

rapid tapering and cessation of norepinephrine and the 

gradual use of antihypertensive drugs in the vast majority of 

patients. 

 

 
 

Graph 4: Respiratory Rate (breaths per minute) on day of admission and last day of Hospitalisation 

 

The mean Respiratory Rate on day of admission was 30.75 

± 7.20 breaths per min among those expired and 26.88 ± 

8.41 breaths per min in those survived, and the difference 

was statistically significant (p value < 0.0009). The mean 

Respiratory Rate on last day of hospitalisation was 24.33 ± 

4.15 breaths per min among those expired and 21.97 ± 2.83 

breaths per min in those survived, and the difference was 

statistically significant (p value < 0.001). These results 

suggested that higher respiratory rate at presentation was 

associated with higher mortality. This finding was similar to 

that of the study conducted by Bahl A et al. [25] among 1461 

patient where the median admission respiratory rate was 

21.0 (IQR 19.0 - 24.0) for survivors and 24.0 (IQR 21.0 - 

28.0) for non-survivors, respectively (p < 0.001). 
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Graph 5: Oxygen Saturation (SpO2 in %) on day of admission and last day of Hospitalisation 

 

The Median SpO2 levels along with its interquartile range in 

Group A (Expired) versus Group B (Survivors) on day of 

admission was 82% (IQR: 74 - 86) and 88% (IQR: 84 - 93), 

and the difference was statistically significant (p value < 

0.001). The Median SpO2 levels along with its interquartile 

range in Group A (Expired) versus Group B (Survivors) on 

last day of hospitalisation was 86 % (IQR: 78 - 93) and 97 

% (IQR: 95 - 98), and the difference was statistically 

significant (p value < 0.0001). This finding was similar to 

that of study conducted by Ferrando C et al. [26] in 2020 

among 663 patient admitted in ICU where they found that 

non-survivors were more hypoxemic with, median SpO2 of 

90 % (IQR 83-93) in comparison to survivors with median 

SpO2 of 91% (IQR 87-94); (p <0.001). 

 

 
 

Graph 6: PCT (ng/ml) on day of admission and last day of Hospitalisation 

 

The Median PCT levels along with along with its 

interquartile range in Group A (Expired) versus Group B 

(Survivors) on day of admission was 0.73 ng/ml (IQR: 0.24 

– 2.0) and 0.19 ng/ml (IQR : 0.12 - 0.36), the difference was 

statistically significant (p value < 0.001). The Median PCT 

levels along with along with its interquartile range in Group 

A (Expired) versus Group B (Survivors) on last day of 

hospitalisation was 1.9 ng/ml (IQR: 0.56 - 7.6) and 0.12 

ng/ml (IQR : 012 - 0.2), the difference was statistically 

significant (p value < 0.001). This finding was similar to 

that of study conducted by Hu R et al. [27] in 2020 among 95 

Covid patients, where they found that the mean serum 

procalcitonin (PCT) levels were over four times higher in 

severe patients than in moderate patients and were over 

eight times higher in critical patients than in moderate 

patients. For discharged patients, both high-normal PCT 

levels and abnormal PCT levels decreased during recovery. 

However, in death cases, serum levels of PCT increased as 

the disease worsened. 
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Graph 7: CRP (mg/dl) on day of admission and last day of Hospitalisation 

 

The Mean CRP levels on day of admission was 17.57 ± 

13.12 mg/dl among those who expired and 12.88 ± 11.67 

mg/dl among those survived, but the difference was not 

statistically significant (p value < 0.01). The mean CRP 

levels on last day of admission was 18.21 ± 12.85 mg/dl 

among those who expired and 6.62 ± 8.75 mg/dl among 

those survived, further the difference was statistically 

significant (p value < 0.001). The results were similar to that 

of studies conducted by Sharifpour M et al. [28] in 2020 

where they found that the median CRP was significantly 

higher amongst the patients who died, compared to those 

who survived [206 mg/L (IQR: 157–288 mg/L) vs 114 mg/L 

(IQR : 72–160 mg/L), p<0.001]. 

 

 
 

Graph 8: D-dimer (mcg/L) on day of admission and last day of Hospitalisation 

 

The Median D-dimer levels along with its interquartile 

range in Group A (Expired) versus Group B (Survivors) on 

day of admission was 2440 mcg/L (IQR : 1210 - 8160) and 

1160 mcg/L (IQR : 722 - 660), and the difference was 

statistically significant (p value < 0.001). The Median D-

dimer levels along with its interquartile range in Group A 

(Expired) versus Group B (Survivors) on last day of 

admission was 4270 mcg/L (IQR : 1970 - 9580) and 828 

mcg/L (IQR : 528 - 1570), and the difference was 

statistically significant (p value < 0.001). These results were 

similar to that of the study conducted Zhang L et al. [29] in 

2020 among 334 patients. Out of these 67 patients had D-

dimer ≥2000 mcg/L, and 267 patients with D-dimer <2000 

mcg/L on admission. During hospitalisation 13 deaths 

occurred. On analysis patients with D-dimer levels ≥2000 

mcg/L had a higher incidence of mortality when comparing 

with those who with D-dimer levels <2000 mcg/L (12/67 vs 

1/267, P < 0.001). 

 

http://www.medicinepaper.net/


International Journal of Advanced Research in Medicine http://www.medicinepaper.net 

~ 72 ~ 

 
 

Graph 9: Ferritin (ng/ml) on day of admission and last day of Hospitalisation 

 

The Median Ferritin levels along with its interquartile range 

in Group A (Expired) versus Group B (Survivors) on day of 

admission was 717 ng/ml (IQR: 387.8 - 1247) and 438 

ng/ml (IQR: 187 - 801.3), and the difference was 

statistically significant (p value < 0.0003). The Median 

Ferritin levels along with its interquartile range in Group A 

(Expired) versus Group B (Survivors) on last day of 

hospitalisation was 896 ng/ml (IQR: 439 - 1312.4) and 396 

ng/ml (IQR: 184 - 586), and the difference was statistically 

significant (p value < 0.001). These findings were similar to 

those of the meta-analysis study conducted by Cheng L et 

al. [30] in 2020 among 10614 patients where they found that 

the ferritin level was significantly increased in severe 

patients compared with the level in non‐severe patients 

[Mean difference 397.77 (95% CI 306.51‐489.02), P <.001]. 

Non‐survivors had a significantly higher ferritin level 

compared with the one in survivors [Mean 677.17 (95% CI 

391.01‐963.33), P <.001]. Also in study conducted by 

Dahan S et al. [31] in 2021 among 39 patients it was found 

that severe patients had significantly higher levels of ferritin 

(2817.6 ng/ml) than non-severe patients (708.6 ng/ml) (p = 

0.02). 
 

 
 

Graph 10: LDH (IU/L) on day of admission and last day of Hospitalisation 

 

The Mean LDH levels on day of admission was 646 ± 

314.83 IU/L among those who expired and 447.21 ± 187.1 

IU/L among those survived, and the difference was 

statistically significant (p value < 0.001). The median LDH 

levels along with its interquartile range in Group A 

(Expired) versus Group B (Survivors) on last day of 

hospitalisation was 626 IU/L (IQR : 429 - 800) and 348 

IU/L (IQR : 250 - 519), and the difference was statistically 

significant (p value < 0.001). These findings were similar to 

that of the study conducted by Dong X et al. [32] among 119 

patients where they found that the mean LDH among 54 

patient who expired was significantly higher (559.5 IU/L) 

(IQR : 172 - 7575) than 65 patients who survived (228 

IU/L) (IQR : 117 - 490). Also in study conducted by J. Hari 

Kishan et al. [33] in 2020 among 108 patients, they found that 

there was a significant association between outcome and 

serum LDH levels. Among subjects with normal LDH levels 

(140 to 280 U/L), 21.1% required O2 and 5.3% were 

intubated, further among subjects with increased LDH 

levels (>280 U/L), 47.7% required O2, 27.3% required NIV 

and 4.5% were intubated.
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Graph 11: IL-6 (pg/ml) on day of admission and last day of Hospitalisation 

 

The Median IL-6 levels along with its interquartile range in 

Group A (Expired) versus Group B (Survivors) on day of 

admission was 65.86 pg/ml (IQR: 31.13 - 180) and 32 pg/ml 

(IQR: 15.55 – 61.0), and the difference was statistically 

significant (p value < 0.001). The median IL-6 levels along 

with its interquartile range in Group A (Expired) versus 

Group B (Survivors) on last day of hospitalisation was 

109.9 pg/ml (IQR: 41.2 - 465.17) and 18.48 pg/ml (IQR: 8.0 

– 49.0), and the difference was statistically significant (p 

value < 0.001). These findings are similar to the results of 

comparative study conducted by Guirao JJ et al. [34] in 2020 

among 50 patients of which survivors were 36 and those 

expired were 14. The mean IL-6 value among survivors was 

24.31 ± 9.90 pg/ml and in those expired was 166.46 ± 97.36 

pg/ml, and the difference was significant (p = 0.003). 

Similar findings were seen in the study conducted by Jurado 

A et al. [35] in 2020 among 178 severe patients, wherein the 

Median IL-6 levels along with its interquartile range on the 

day of admission, 87.45 pg/ml (IQR : 30.4 – 239.7) were 

significantly higher than that on discharge 24.86 pg/ml (IQR 

: 9.1 – 59.63). 

 

Conclusion 

On comparison of the two arms of study, clinical parameters 

such as Heart Rate, Systolic Blood Pressure, Respiratory 

Rate and Oxygen Saturation on the day of admission had 

significant difference among those who expired (Group A) 

versus the Survivors (Group B), further the raised levels in 

Expired group corresponded with the severity, poor 

outcome and higher mortality in critically ill patients in 

ICU. In addition to clinical parameters, the raised levels of 

biomarkers such as PCT, CRP, D-dimer Ferritin, LDH and 

IL-6 in the expired patients in comparison to the survivors 

on the day of admission and subsequently compared with 

those of the last day of hospitalisation are reliable indicator 

of progression towards severity, poor prognosis and 

outcome.  

 

Key Message: As per our evidence based study, the 

elevated levels of biomarkers (PCT, CRP, D-dimer, Ferritin, 

LDH, IL-6) have significant association with mortality and 

poor outcome, and play an important role in deciding the 

severity and prognosis in Covid-19 patients. Hence they 

should be repeated at appropriate intervals to take a decision 

as to when to escalate or descalate the treatment and choose 

further line of management. 
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