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Research Article ABSTRACT
Objective: Coronavirus Disease 2019 (Covid-19) is a pandemic cause affecting the whole world with high
mortality. The effects of lipase, amylase and d-dimer levels on mortality were investigated in Covid-19
pneumonia in the present study.
Method: A total of 131 patients diagnosed with pneumonia due to Covid-19 and 60 healthy control groups were

History

included in the study prospectively. The cases were divided into 3 groups as the healthy control group, those
Received: 04/01/2022 who recovered, and those who died. Those who had pneumonia in the lung tomography among the cases
Accepted: 29/03/2022 diagnosed with Covid-19 were examined. The RT-PCR (Real-Time Polymerized Chain Reaction) test results were

recorded from the system. The serum lipase, amylase, albumin levels, WBC (White Blood Cell), N/L
(Neutrophil/Lymphocyte Ratio), and CRP (C-Reactive Protein) levels of the patients were compared with those
of the Control Group.

Results: When all the data were reviewed, the Lipase, Amylase, and d-dimer levels were found to be statistically
significantly higher in the exitus group when compared to the control group, and T. protein and albumin levels
were lower (p<0.01). Other acute phase reactants, WBC, N/L Ratio, and CRP levels were significantly higher
(p<0.01). As a result of the comparison of the recovered and exitus group, no statistically significant changes
were detected in all parameters (p>0.05).

Conclusions: The elevation in serum amylase, lipase, and d-dimer levels may be significant in prognosis in
pneumonia developing due to Covid-19.
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Covid 19 pnomonisinde mortalite etyopatogenezinde amilaz, lipaz ve d-dimer
diizeylerinin karsilastiriimasi

(04
) Amag: Koronavirus Hastaligl 2019 (Covid-19), tim diinyayi yiiksek mortalite ile etkileyen pandemi nedenidir. Bu
Stireg galismada Covid-19 pnémonisinde lipaz, amilaz ve d-dimer diizeylerinin mortalite tizerine etkisi arastiriimigtir.

Yéntem: Covid-19 nedeniyle pndmoni tanisi alan toplam 131 hasta ve 60 saglikli kontrol grubu prospektif olarak
¢alismaya dahil edildi. Olgular saglikli kontrol grubu, iyilesenler ve 6lenler olarak 3 gruba ayrildi. Covid-19 tanisi
konulan vakalardan akciger tomografisinde pnémoni olanlar ¢alismaya dahil edildi. RT-PCR (Real-Time
Polymerized Chain Reaction) test sonuglar sistemden kaydedildi. Hastalarin serum lipaz, amilaz, albimin
duzeyleri, WBC (Beyaz Kan Hucresi), N/L (Notrofil/Lenfosit Orani) ve CRP (C-Reaktif Protein) duizeyleri Kontrol
Grubu ile karsilagtirildi.

Bulgular: Tum veriler gozden gegirildiginde, exitus grubunda kontrol grubuna gore Lipaz, Amilaz ve d-dimer
duzeyleri istatistiksel olarak anlamli diizeyde yiiksek, Total protein ve albiimin duizeyleri ise daha dustik bulundu
(p<0.01). ). Diger akut faz reaktanlari, WBC, N/L Ratio ve CRP seviyeleri anlamli olarak yiiksekti (p<0.01). iyilesen
ve exitus grubunun karsilastirilmasi sonucunda diger tiim parametrelerde istatistiksel olarak anlamli bir degisiklik
saptanmadi (p>0.05).

Sonug: Covid-19'a bagh gelisen pndmonide prognozda serum amilaz, lipaz ve d-dimer diizeylerindeki ylikselme
Copyright anlamli olabilir.
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Introduction

The Coronavirus Disease 2019 (COVID-19) outbreak
was caused by a novel coronavirus infection called
Severe Acute Respiratory Syndrome Coronavirus 2
(SARS-CoV-2) 1. The infection spread rapidly in the
entire world, and was declared a pandemic by the
World Health Organization. There were 150.110.310
documented cases reported worldwide, and 3.158.792
patients were reported to die on April 30, 2021 2. It is
very important to identify risk factors for mortality
because there is currently no specific treatment or
medication for this novel virus.

In severe infection, pulmonary involvement is a
serious complication requiring admission to the
Intensive Care Unit. Lungs are usually affected
bilaterally. Mechanical ventilation may be required as a
result of severe respiratory failure. There is no specific
medication in the treatment of Covid-19 patients, and
supportive treatments are used. The blood test results
of these patients may be variable. Examining the blood
test results in severe pneumonia cases due to Covid-19,
which is accompanied by comorbid diseases, is a guide
for the prognosis and treatment.

Lipase and amylase tests, which indicate pancreatic

functions in cases treated for Covid-19 pneumonia, may
vary during treatment. Also, acute phase reactants
WBC (White Blood Cell), N/L Ratio
(Neutrophil/Lymphocyte Ratio), and CRP (C-Reactive
Protein) levels show the severity of the disease.
In COVID-19 patients, the mechanism of pancreatic
injury still remains unclear. It can result from a variety
of mechanisms, which include direct virus infection,
immune damage, drug-induced liver injury, systemic
inflammatory response, ischemia and hypoxia, and
relapse or exacerbation of any underlying liver disease.
In the present study, the relations between lipase,
amylase, and d-dimer levels, which indicate pancreatic
functions in Covid-19 pneumonia, with other acute
phase reactants and their effects on mortality were
investigated.

Material and Methods

The blood samples taken from 131 patients
diagnosed with Covid-19 and 60 healthy volunteers
were studied in the laboratory, and the data were
analyzed after the approval of Ankara City Hospital
Ethics Committee. Those with positive RT-PCR (Real-
Time Polymerized Chain Reaction) Test in the diagnosis
of Covid-19 and pulmonary pneumonia on Thoracic
Computed Tomography were included in the study.
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The cases were divided into 3 groups as the healthy
control group, those who recovered, and those who
were exitus. The demographic data of the 3 groups that
were included in the study, lipase, amylase, total
protein, albumin, AST, ALT, GGT, LDH, PT, PTT, T.
Bilirubin, D. Bilirubin test results, WBC, N/L Ratios, and
CRP values were entered into the statistical program,
and detailed analyses were done.

Those who were under the age of 18, trauma
patients, pregnant women, and those who were
vaccinated against Covid-19 were excluded from the
study. Those who had Covid-19 for the first time were
included in the study.

Statistical Analysis

The Statistical Package for Social Sciences for
Windows, Version 22 (IBM, Armonk, NY, USA) was used
for the statistical analyses. The Kolmogorov-Smirnov
test was used for the normality of variables. Mean *
standard deviation (SD) was used for the parameters
with normal distribution, and median (interquartile
range) (IQR) was used for the parameters not
consistent with the normal distribution. The One-way
ANOVA test was used for parameters that were
normally distributed. Those with not normal
distribution were evaluated with the Kruskal-Wallis
test. Comparisons for categorical variables were
performed using the Chi-square test or the Fisher’s
exact test. The Receiver Operation Characteristic (ROC)
curve was performed to analyze the efficiency of the
COVID-19 severity. The optimal cut-off values of the
Amylase, lipase, CRP, procalcitonin, WBC, D-dimer, and
NLR were calculated by applying the ROC analysis; and
a p-value <0.05 was considered to be statistically
significant.

Results

The demographic data of the cases with Covid-19
pneumonia and the control group are shown in Table 1.
No significant differences were detected between age
and gender. The RT-PCR test results of 71 patients who
died and 60 patients who recovered were positive. The
Thoracic Computed Tomography results of all patients
were examined, and the findings were entered into the
system. The Computed Tomography images of 2
different patients with Covid-19 pneumonia, who
recovered on the left and who died on the right are
given in Figure 1. The co-morbidities of the patients are
shown in Table 1.
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Figure 1. Computed tomography (CT) samples of patients with COVID-19.

In the statistical analysis made, the p value was
calculated for each parameter by comparing the
groups. The cases were divided into 3 groups as the
healthy control group, the exitus (severe), and the
recovered (mild) group. As can be seen in detail in table
1, when the data of these three groups were reviewed,
the serum total protein and albumin levels were lower
at a statistically significant level (p<0.01). As seen in
Figure 2 and table 2, the Lipase, Amylase, LDH, GGT,
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AST, aPTT, and T. bilirubin levels were higher at a
statistically significant level in the severe and mild
patient groups when compared to the Control Group
(p<0.01). Other acute phase reactants, namely, the
WBC, N/L Ratios, and CRP levels were significantly
higher (p<0.01). As a result of the comparisons of the
recovered and exitus group, no statistically significant
changes were detected in all parameters (p>0.05).
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Figure 2: Comparison levels of amylase (A), lipase (B), GGT (C), LDH (D), and D-dimer (E) of control, treated, and ex
groups. p values less than .05 were considered significant highlighted in asterisk. ns= not significant
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The exitus group was set as the positive group, and
the treated group was determined as the negative
group. The ROC curve was established to analyze the
efficacy of various parameters of blood routine in the
diagnosis of severe COVID-19 on admission. We
analyzed the optimal cut-off values calculated by the
ROC analysis, and the ROC curves are given in Fig. 3.
NLR, D-dimer, PCT, and CRP had the highest AUC in the
ROC analysis (0.953; 0.943; 0.932; 0.930, respectively).
Lipase and WBC had moderate AUC in the ROC analysis.

Amylase cannot be used as a potential diagnostic
biomarker for subsequent analysis. The AUC value of
amylase was close to 0.50. The optimal cut-off values
were given in table 3.

Among the Covid 19 cases, serum lipase levels were
found to be higher than the upper limit of 60 U/L in 50
of 131 cases, as seen in the table 4. Pancreatitis was not
diagnosed in our study, in which hyperlipasemia was
detected in 38%.
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Figure 3: The ROC curves of D-dimer, NLR, amylase, lipase, procalcitonin, WBC, and CRP in predicting severe SARS-CoV-
2 infection, on admission. CRP: C reactive protein, NLR: Neutrophils-to-lymphocytes ratio.

Table 1. Demographic, clinical, and radiologic characteristics of the COVID-19 patients.

Variables (::::;)
Age, years 65 (62-76)
Gender (male/female) 73/58
PCR positive, (%) 101 (77.1)
Abnormalities on chest CT 71 (54.2)
Ground-glass opacity 55 (77.5)
Viral pneumonia 16 (22.5)
Length of hospital stay, median (IQR) 7 (4-13)
Comorbidities 119 (90.8)
Systemic hypertension, n, (%) 59 (45.0)
Diabetes mellitus, n, (%) 46 (35.1)
Congestive hearth disease, n, (%) 13 (9.9)
Ischemic hearth disease, n, (%) 4(3.1)
Chronic renal disease, n, (%) 6(4.6)
Cancer, n, (%) 9 (6.9)
Cerebrovascular events, n, (%) 9 (6.9)
Chronic obstructive pulmonary disease, n, (%) 10 (7.6)
Signs and Symptoms
Fever 49 (37.4)
Dry cough 32 (24.4)
Diarrhea 3(2.3)
Dyspnea 34 (26.0)
Weakness 11 (8.4)

120

Tre?:,e:i :;)oup E(:i’;’:;’ p Value
58.2 (56-72) 60.6 (55-76) 0.047
31/30 42/28 0.159
37 (60.6) 64 (91.4) <0.001
32 (52.5) 39(55.7) 0.042
25 (78.1) 30(76.9) 0.828
7(21.9) 9(23.1) 0.810
6 (2-11) 8 (5-16) 0.087
53 (86.9) 66 (94.3)

25 (47.2) 34 (51.5) 0.224
20 (37.7) 26(39.4) 0.230
5(9.4) 8(12.1) 0.857
3(5.7) 1(1.5) 0.102
2(3.8) 4(6.1) 0.884
3(5.7) 6(9.1) 0.856
1(1.9) 8(12.1) 0.108
3(5.7) 7(10.6) 0.676
27 (44.3) 22 (31.4) <0.001
18 (29.5) 14 (20.0) 0.009
1(1.6) 2(2.9) 0.918
13 (21.3) 21(30.0) 0.779
7 (11.5) 4(5.7) 0.050
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Table 2. Blood routine parameters characteristics of patients group according to treated, exitus and control

Control group Treated group Exitus group

Variables p Value Pairwise comparison

Age, years

Gender, male/female

Albumin, g/L

Total protein, g/L

Amylase, U/L

Lipase, U/L

WBC, x10%/L

N/L

Na, mEq/L

K, mEq/L

Ca, mEq/L

Hemoglobin, g/dL

Platelet, x10°/L

D-dimer, mg/L

Glucose, mg/dL

Urea, mg/dL

Creatinine, mg/dL

CRP, g/L

PCT, pg/L

aPTT, sec

Prothrombin Time, sec

AST, U/L

ALT, U/L

ALP, U/L

(n=60)
59 (30-62)

32/28

46 (44-48)

71 (69-74)

59 (51-83)

30 (25-37)

7.7 (6.8-10.4)

1.9 (1.4-4.7)

140 (138-142)

4.2 (4.0-4.5)

9.3 (9.0-9.6)

13.8 (12.7-14.5)

252 (203-308)

0.4 (0.2-0.6)

100 (85-110)

29 (22-39)

0.77 (0.70-0.92)

0.003 (0.001-0.006)

0.02 (0.01-0.03)

23.5(21.3-24.8)

11.4 (10.7-12.8)

17 (14-22.5)

23 (18-325)

55 (44-59)

(n=61)
58.2 (56-72)

30/31

34 (31-38)

58 (54-64)

80 (35-130)

45 (27-79)

6.6 (5.1-8.5)

3.9(2.1-7.5)

137 (135-140)

4.0 (3.8-4.4)

8.6 (8.4-9.2)

11.4 (9.9-13.1)

279 (190-360)

1.4 (0.8-4.4)

109 (93-163)

43 (30-58)

0.75 (0.54-1.05)

0.003 (0.002-0.04)

0.06 (0.01-0.24)

24.8 (23.2-27.8)

12.7 (11.7-13.5)

42 (30-63)

44 (21-74)

81 (63-112)

(n=70)
60.6 (55-76)

37/33

30 (27-35)

55 (51-60)

83 (50-145)

48 (28-71)

12.8 (7.5-17.6)

17.1 (9.5-30.7)

142 (138-148)

4.6 (4.0-5.0)

7.7 (7.2-8.2)

11.0(9.1-12.6)

199 (115-270)

5(2-13.1)

136 (107-195)

100 (68-148)

1.51 (0.97-3.44)

0.138 (0.05-0.192)

0.98 (0.26-8.89)

27.2(23.7-33.3)

14.4 (12.9-16.2)

69 (42-143)

45 (22-120)

95 (69-160)

0.106°
0.075°
<0.001°

<0.001°

<0.001°

0.001°

<0.001°

<0.001°

<0.001°

<0.001°

<0.001°

<0.001°

<0.001°

<0.001°

<0.001°

<0.001°

<0.001°

<0.001°

<0.001°

<0.001°

0.378°

0.014

0.004¢

0.108°

GT vs.
. GE p<0.001
GE vs.
GT vs.
GT vs.
GE vs.
GT vs.
GT vs.
. C, p<0.001
GT vs.

GT vs

GE vs

GT vs

GT vs

GE vs

GT vs

GE vs

GT vs

GT vs

GT vs

GE vs

GT vs

GE vs

GT vs

GT vs

C, p<0.001

C, p<0.001
C, p<0.001
GE p =0.057
C, p<0.001
C, p=0.217
GE p=0.049

C,p=0.003

. GE p=0.992
GE vs.
GT vs.
GT vs.
GE vs.
.C,p=0.707
GT vs.
. C, p<0.001
GT vs.
GT vs.
GE vs.
GT vs.
GT vs.
GE vs.
.C,p=0.033
GT vs.

C, p=0.001
C,p=0.332
GE p<0.001
C, p<0.001

GE p<0.001

C,p=0.033
GE p<0.001
C, p=0.002
C,p=0.899
GE p=0.003
C, p=0.003

GE p<0.001

. C, p<0.001
GT vs.
GT vs.
GE vs.
GT vs.
. GE p<0.001
GE vs.
GT vs.
GT vs.
GE vs.
GT vs.
GT vs.
GE vs.
GT vs.
. GE p=0.001
GE vs.
GT vs.
GT vs.
GE vs.

C, p <0.001
GE p=0.422
C, p<0.001
C, p=0.330

C, p=0.003
C, p=0.083
GE p<0.001
C, p<0.001
C, p=0.019
GE p=0.195
C, p<0.001
C, p=0.024

C, p<0.001
C, p =0.049
GE p<0.001
C, p<0.001

.C,p=0.661
GT vs.
. C, p<0.001
GT vs.
GT vs.
GE vs.
GT vs.
GT vs.
GE vs.
. C, p=0.859
GT vs.

GE p<0.001

C, p=0.975
GE p=0.028
C, p=0.001
C, p=0.342
GE p =0.032
C, p=0.716

GE p=0.357

.C,p=0.716
GT vs.
GT vs.
GE vs.
GT vs.

C, p=0.983
GE p=0.050
C, p=0.035
C, p=0.897

. GE p=0.030
GE vs.
. C, p=0.368
GT vs.
GE vs.

C, p=0.008

GE p =0.409
C,p=0.153
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GGT, U/L 20 (15-32) 47 (21-95)

LDH, U/L 201 (174.5-244)

Total bilirubin, mg/dL 0.6 (0.4-0.9) 0.5 (0.3-0.8)

Conjugated bilirubin, mg/dL 0.2 (0.1-0.3) 0.2 (0.1-0.4)

379 (286-456)

65 (35-128) <0.001°¢ GT vs. C, p=0.015
GT vs. GE p=0.416
GE vs. C, p<0.001
GT vs. C, p=0.403
GT vs. GE p=0.001
GE vs. C, p<0.001
GTvs. C, p=0.748
GT vs. GE p=0.118
GE vs. C, p<0.017
GTvs. C, p=0.193
GT vs. GE p=0.029

GE vs. C, p<0.001

611 (467-870) <0.001°

0.7 (0.4-1.1) 0.014°

0.4 (0.2-0.7) <0.001°

Descriptive statistics were presented as mean + standard deviation or median (IQR). T, Treated, E, Exitus and C, control. 2ANOVA (analysis of variance),
bchi square test test, “Kruskal-Wallis test. Bonferroni correction was used for pairwise comparisons. The significance level was set at p< 0.05.

Table 3. The value of blood routine parameters in diagnosis of severely ill patients with COVID-19 on admission.

Variables Cut-off value AUC (95% ClI) Sensitivity (%) Specificity (%) p value
Amylase >64.5 0.600 (0.497-0.703) 61.5 55.4 0.052
Lipase >31.5 0.666 (0.566-0.765) 73.1 51.8 0.001
Procalcitonin >0.075 0.932 (0.883-0.981) 90.4 85.5 <0.001
CRP >0.0104 0.930 (0.884-0.977) 92.3 88.0 <0.001
NLR >6.825 0.953 (0.919-0.987) 92.3 86.7 <0.001
WBC >8.77 0.736 (0.640-0.831) 73.1 71.1 <0.001
D-dimer >1.35 0.943 (0.907-0.980) 86.5 86.7 <0.001

AUC: area under the curve; CRP:C-reactive protein; NLR: Neutrophils-to-lymphocytes ratio. Asymptotic significance less than 0.05 were considered

significant.

Tablo 4. Serum lipase levels based on severity of hyperlipasemia (serum lipase upper limit of normal: 60 U/L) among

patients hospitalized for COVID-19.

Increased serum lipase n=50/117 (38,1%)

Serum lipase level, U/L

60-120

120-180

>180

Discussion

The SARS-CoV-2 infection causes a wide clinical spectrum
that ranges from asymptomatic to severe pneumonia. In
severe respiratory failure cases, mechanical ventilation
inevitably comes to the agenda in the treatment. The
length of stay in the Intensive Care Units and the recovery
period increase in such patients 3. In this process, the
evaluation of prognostic factors is important in giving
priority to patients who require Intensive Care Unit more.
There is no specific treatment for COVID-19 except for
infection control and supportive treatment. Multi-organ
support treatment is fundamental for the management of
critically ill patients with COVID-19. For this reason,
determining the prognostic severity criteria is essential to
provide early intervention for patients who may require
ICU support >4,

122

n (% of total COVID-19 group)

29 (22,1)
7 (5,3)

14 (10,6)

The amylase and lipase enzymes are two important
enzymes involved in important metabolic events in
pancreatic cells. There have been publications on serum
amylase and lipase levels, which are biochemical
indicators of pancreatic functions since the onset of the
Covid-19 pandemic>2. It was argued in these studies that
high serum lipase levels are associated with mortality. In
our study, we found that serum amylase and lipase levels
were elevated. Our findings are compatible with the
literature data.

Lipase is synthesized by the pancreas and excreted by
the kidneys. Renal failure and diarrhea are two factors
contributing to elevated serum lipase values. Increased
serum lipase levels can be observed in kidney diseases
because of decreased lipase excretion °. The renal
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functions were within normal limits in the cases included
in the study. There is a study in the literature reporting
moderate serum lipase elevation without causing acute
pancreatitis °. Acute pancreatitis did not develop in any
of our cases. A total of 71 cases who died from Covid-19
had hyperlipasemia in our study, which makes us think
that serum lipase elevation may be a biomarker as a
prognostic indicator without causing acute pancreatitis in
the early period.

In the study that was conducted by Wang et al., it was
hypothesized that hyperamylasemia is not always
associated with pancreatic damage. They also reported
that all of their 9 COVID-19 patients who had pancreatic
damage (increased serum amylase level) had significantly
increased creatinine levels when compared to COVID-19
patients without pancreatic damage. Also, one patient
who had hyperamylasemia had diarrhea. As explained
previously, renal failure and diarrhea are two factors that
contribute to elevated serum lipase values.

The mechanisms of coagulopathy in Covid-19 have not
yet been elucidated completely. The inflammatory
cytokines, lymphocyte cell death, hypoxia, and
dysregulated immune responses induced by endothelial
damage are presumed to play roles in this respect.
Bleeding tendency is rare even in cases with prolonged
coagulation tests ' 12, D-dimer levels were associated
with increased mortality; and low molecular weight
heparin was also recommended in previous studies to
avoid thromboembolic complications >4, The elevated d-
dimer levels found in our study are consistent with the
literature data. Elevated D-dimer affects mortality along
with high amylase and lipase levels.

There are some publications in which the optimum
cut-off value of some serum biochemical parameters was
identified by using severe disease ROC curve as a
prognosis indicator in Covid-19 cases *. In this respect,
%LUC levels can be used as independent prognostic
indicators. In our study, D-dimer, LDH, NLR, procalcitonin,
and WBC had the highest AUC in the ROC analysis. The
AUC values of amylase and lipase, which show pancreatic
functions, had elevated values to show the severity of
Covid-19 infection. According to the ROC Analysis, the
lipase levels of these tests were at significant levels to
indicate the prognosis. The ROC Analysis shows us that
hyperlipasemia can be significant in showing the prognosis
in Covid-19 cases.

Conclusion

The elevation in serum amylase, lipase, and d-dimer levels
may be significant in prognosis in pneumonia developing
due to Covid-19.

Limitations

Our study population is small. Could it cause worsening of
Covid-19 pneumonia accompanied by undiagnosed
chronic pancreas disorders? Does it have a role in
etiopathogenesis? Extensive studies may be required.

The authors declare that there is no conflict of interest
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