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ABSTRACT 

Objective: C-reactive and Pancreatic enzymes changes for COVID-19 patients were estimated. 

Methods: Eighty individuals of both sexes, age range (28-69 y), with a mean±SE of (46.2±1.7) were included in this study, Group I: COVID-19 
patients and Group II Aged matched healthy people as the control group. Venous blood samples were taken for each individual, serum collected and 
enzyme-linked immunosorbent assay technique (ELISA) was used to estimate the levels of C-reactive protein, lipase, and amylase, and we used a 
capture chemiluminescence immunoassay for IgM and an indirect chemiluminescence immunoassay for IgG.  

Results: The mean serum levels of IgM, IgG, CRP, were significantly higher in the patient group than in the control group (1.7 vs. 0.7 AU/ml, 2.86 vs. 
0.27 AU/ml, 7.6 vs. 4 mg/dl) respectively and pancreatic enzymes (lipase, and amylase) were significantly higher in the patient group than in the 
control group (86 vs. 54U/l, and 66 vs. 39U/l), respectively.  

Conclusion, COVID-19 patients have an increased risk of exocrine secretion (lipase and amylase enzymes) and pancreatic damage. This work 
highlights the importance of pancreatic enzyme (amylase and lipase) estimation in affected patients. 
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INTRODUCTION 

Acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is the 
cause of the new condition COVID-19 [1]. On March 11, 2020, the 
World Health Organization declared COVID-19 a pandemic due to its 
rapid spread outside China, reaching 114 nations [2, 3]. 

While the respiratory system is the primary target, Moreover, there 
have been reports of cardiac, hepatic, and renal involvement [4]. The 
percentage of COVID-19 cases that affect the gastrointestinal system 
might vary from 3% to 79% [5]. The pancreas is another organ 
targeted by viruses [1]. A viral infection affects the organ’s exocrine 
and endocrine functions [5]. Studies on exocrine function have 
shown that high enzyme levels (hyperamylasemia and 
hyperlipasemia) are connected with COVID-19, and isolated and 
uncommon occurrences of acute pancreatitis have also been 
reported. Because pancreatic insufficiency in individuals with 
COVID-19 may be one of the factors aggravating the disease’s clinical 
progression, it warrants close consideration.  

Acute pancreatitis, especially in its severe forms and with a 
proinflammatory response, may be associated with an increased risk 
of COVID-19 development, which can lead to an increase in inpatient 
days and a higher mortality rate [5]. This concerns the pancreatic 
exocrine and endocrine regions respective angiotensin-converting 
enzyme type 2 (ACE-2) receptors [6]. There is insufficient data to 
establish a definitive causative mechanism of pancreatic injury 
related to COVID-19. There have been two prominent theories 
proposed describing the mechanisms of pancreatic damage seen in 
SARS-CoV-2 infection, includinga direct and an indirect mechanism. 
The direct mechanism may be explained by studies showing that 
pancreatic acinar, ductal, and islet cells highly express ACE2 and 
TMPRSS2 receptors that promote SARS-CoV-2 cell entry, Liu et al. 
reported that in healthy individuals, the pancreas was found to 
express higher levels of ACE2 mRNA than in the lungs [7]. 
Furthermore, a study conducted by Szlachcic et al. used in vitro 
models of human pancreatic cells to show that SARS-CoV-2 is 
capable of infecting and actively replicating in these cell types [8]. 
Indirect pancreatic injury may be induced by the systemic 

inflammatory and immune responses induced by SARS-CoV-2 and 
subsequent endothelial cell damage that mediates the leakage of 
these proinflammatory substances for distribution to various distant 
tissues, including the pancreas [9, 10]. Microscopic examination of 
COVID-19 pancreatic tissues at autopsy revealed the expression of 
entry receptors, severe fatty replacement of acinar cell mass, 
arteriosclerosis, and fibrosis [11]. During pancreatic inflammation, 
activated stellate cells release inflammatory cytokines and 
chemokines, resulting in pancreatic fibrosis. ACE2 downregulation 
caused by direct viral infection in pancreatic cells may disrupt 
ACE2/angiotensin-[1–7] interactions that normally regulate insulin 
resistance, insulin secretion, and pancreatic B cell survival [12].  

These differences in expression point to a potential 
pathophysiological mechanism for pancreatic injury caused by 
SARS-CoV-2 [13]. Elevations in serum lipase or amylase may not 
always indicate pancreatic damage [14]. The pancreas produces the 
enzyme lipase, and the kidney is where it is eliminated. An increase 
in lipase’s serum level may result from reduced excretion, perhaps 
due to kidney illness. An elevated level of lipase in the serum may 
also be caused by diarrhea or intestinal irritation [14]. Lipase is an 
essential enzyme for the breakdown of triglycerides and is released 
mainly by the pancreas in adults [15]. Lipase and amylase levels are 
determined by the balance between their production from one side 
and their clearance from the other. Amylase is a digestive enzyme 
that facilitates the breakdown of starch. It is mainly secreted by the 
pancreas and salivary glands, but it can also come from other 
significant sources, including healthy and unhealthy lungs, the 
reticuloendothelial system and the kidneys are responsible for 
amylase clearance [16]. 

The standard definition of acute pancreatitis (clinically relevant 
pancreatic injury) requires the presence of at least two of three 
features, as per the revised Atlanta classification. These features 
include abdominal pain, increased serum amylase, lipase activity at 
least three times greater than the upper limit of normal, and 
characteristic findings of acute pancreatitis on contrast-enhanced 
computed tomography and, less frequently, magnetic resonance 
imaging or transabdominal ultrasonography [17]. 
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Increased pancreatic enzyme levels in the blood are linked to 
numerous problems, such as diabetes, renal failure, and acidosis (9). 
Additionally, we discovered that in monkeys early in the course of 
the disease, the epithelial lining of the salivary gland ducts is 
affected by SARS-CoV [18]. C-reactive protein (CRP) is an acute 
inflammatory protein that the liver synthesizes in response to 
infections [19, 20]. It is a highly sensitive biomarker for conditions 
such as infection, inflammation, and tissue damage, and the degree 
of inflammation is correlated with CRP levels [21]. Besides 
activating the complement system, CRP can also facilitate 
phagocytosis when it attaches itself to bacteria [22].  

The objective of the current research is to investigate the impact of 
COVID-19 on pancreatic exocrine function by measuring the blood 
levels of lipase and amylase enzymes, aiming to identify potential 
alterations in enzyme activity and their association with disease 
severity and progression. 

MATERIALS AND METHODS 

This case-control study was conducted at outpatient clinics from July 
2021 to October 2021, following approval from the University of 
Baghdad College of Pharmacy’s ethical committee 
(REAFUBCP162621A) dated 01.06.2021, guidelines issued by 
Council of International Organization of Medical Science (CIOMS) in 
collaboration with the World Health Organization (WHO).  

Sixty persons were enrolled in this study divided into two groups: 
Group I: 30 patients of both sexes diagnosed as COVID-19 with a 
positive result diagnosed via either nasopharyngeal or 
oropharyngeal swab by Real-Time Reverse Transcription-
Polymerase Chain Reaction (RT-PCR). Patient’s age range (28-75 y), 
mean±SE (46.2±1.7). Group II: 30 participants were healthy persons 
of comparable age served as controls. A 10 ml venous Blood samples 
were collected from all participants and centrifuged to separate the 
serum for estimation of Immunoglobulin M (IgM), Immunoglobulin 
G (IgG) using the MAGLUMI 2019-nCoV IgM/IgG by a capture 
chemiluminescence immunoassay for IgM and an indirect 
chemiluminescence immunoassay for IgG (SNIBE company) [23,24]. 
Furthermore, C-Reactive protein ((CRP) MyBioSource company), 
amylase (MyBioSource company), and lipase (MyBioSource 
company) kits were measured using specific enzyme-linked 
immunosorbent assay (ELISA) technique [25]. Comorbid conditions 
such as metabolic disorders, endocrine disorders, renal disorders, 
cardiac disorders, respiratory disorders, pancreatitis and chronic 
liver disease were confirmed with medical history.  

Exclusion criteria 

children and young subjects (Age<18 y), patients with known case of 
chronic liver or pancreatic diseases, alcoholism, Moreover patient’s 
using drugs alter hepatic or pancreatic enzymes as, azathioprine, 
sulfonamide, valproic acid, Diuretics and estrogens, Pregnant and 
breastfeeding women.  

The statistical estimation of data was carried out using the Statistical 
Package for the Social Sciences (SPSS) version 23. The normality of 
data distribution was assessed with the Shapiro-Wilk test. The P-
value for measured data was less than 0.05, which means the data 
are not normally distributed. A nonparametric test was used for 
analysis, and a student t-test was used to compare the means of the 
groups. In addition, Spearman’s correlation test was used to analyze 
the correlations between parameters. P-values less than 0.05 were 
considered significant. 

RESULTS AND DISCUSSION 

Serum immunoglobulins changes among COVID-19 patents 
compared to control groups  

The result of the present study revealed a significant increase of the 
median serum immunoglobulins levels (IgM, IgG) (1.7 vs. 
0.73AU/ml, 2.86 vs. 0.27 AU/ml) in the patient group compared to 
that of the control group respectively (P<0.05), as shown in table 1. 
These findings from IgM and IgG screening may offer significant 
benefits over nucleic acid detection as a quick, easy, and accurate 
way to identify possible COVID-19 cases. Additionally, probable 
cases with negative nucleic acid tests might be identified using IgM 

and IgG detection. IgG antibodies specific to SARS-CoV-2 are present 
for at least 8 mo following the onset of symptoms. Three factors 
have been found as potential predictors of IgG levels: the severity of 
COVID-19, the length of RNA shedding, and CRP levels. Additionally, 
8 mo after infection, several individuals still exhibited detectable 
levels of IgM [26, 27].  

The body’s organs, including the heart, kidneys, and lungs, in 
addition to the ability to support multiple organ systems, have all 
been negatively affected by COVID-19 [28]. It has also led to 
increased rates of morbidity and mortality as well as multiple 
systemic inflammatory reactions. Individuals who initially have 
gastrointestinal symptoms advance more quickly than those who do 
not. It is uncommon for COVID-19 individuals to experience acute 
pancreatitis induction, which can occur even after the viral infection 
has cleared. Previous (Almutairi F, et al. 2022) study investigation 
revealed that a prior COVID-19 infection was the cause of acute 
pancreatitis. COVID-19-induced acute pancreatitis is dangerous and 
can manifest quickly, necessitating hospitalization and constant 
observation to maintain hydration [29]. 

Serum pancreatic enzymes changes among COVID-19 patents 
compared to control groups 

Current study results showed an increase in median patient’s serum 
pancreatic enzymes Amylase, and Lipase (86 vs. 54 U/l, and 66 vs. 39 
U/l) compared to the control group respectively (P<0.05), however, 
none of the patients’ levels of these pancreatic enzymes reached three 
times the upper limit of normal as shown in table 1, fig. 1 and 2.  

The possible explanation for these changes may be explained 
According to (Liu F et al. 2020) findings that ACE-2 is expressed in 
the normal human pancreas but slightly more so than in the lungs. 
Pancreatic injury can arise from SARS-CoV-2 binding to ACE-2 in the 
pancreas.  

Additionally, evidence from single-cell RNA sequencing revealed 
that the pancreatic islets and exocrine glands both expressed ACE-2 
[30]. According to the same study, 7.46% of patients with severe 
COVID-19 had pancreatic alterations; the most common changes 
were focal pancreatic enlargement or dilatation of the pancreatic 
duct in the absence of acute necrosis. Three of the 13 patients in the 
same research who had suffered pancreatic damage had higher 
entry levels of lipase and amylase. According to the study’s findings, 
pancreatic damage can happen to some COVID-19 patients, 
primarily to those who are very sick [30]. 

Previous study by (McNabb-Baltar et al. 2020) of the 71 patients 
with confirmed COVID-19 included nine individuals had 
hyperlipasemia, 2.8% of the participants, there were no clinical 
signs of acute pancreatitis, yet the lipase result was more than three 
times the upper limit of normal (>180 U/l). Out of these nine 
patients, six (66.7%) had anorexia, five (55.6%) diarrhea, five 
(55.6%) nausea, and three (33.3%) abdominal discomfort [31]. 

Serum C-reactive protein (CRP) changes among COVID-19 
patents compared to control groups 

Current study results revealed median serum CRP elevation 
reaching 7.5 mg/dl vs. 4 mg/dl to that of control (table 1). Since CRP 
is potential independent predictor of COVID-19 severity, Patients 
with a CRP level of more than 64.75 mg/l also had a higher risk of 
serious consequences. Furthermore, CRP serum levels can predict a 
patient’s illness development and the severity of COVID-19 [27]. 

Correlation study 

Moreover, correlation study results showed that even though the 
patients in this study had a significant increase in the median serum 
levels of lipase and amylase, none reached three times the upper 
limit of normal. The positive correlation between their serum levels 
(ρ = 0.627, p = 0.000) as shown in table 2, fig. 3. Suggesting that, 
instead of more involved and costly methods like imaging tests, 
measuring these enzymes is a quick and inexpensive way to rule out 
the development of acute pancreatitis complications.  

The presence of a positive correlation between serum levels of CRP 
with both amylase (ρ = 0.655, p = 0.000) and lipase (ρ = 0.53, p = 
0.000) fig. 4 and 5, points to the need to estimate inflammatory 
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markers such as CRP when monitoring the COVID-19 disease 
process and to study the relation of these parameters with clinical 
presentation of these patients. 

Although acute pancreatitis is not common in COVID-19 patients, 
pancreatic damage can occur in one-third of cases. Given that 

concurrent increase of lipase and amylase may be linked to a 
worse prognosis, this warrants additional investigation and 
suggests that patients should continue to be closely monitored, 
even after they have fully recovered, particularly in light of the 
positive correlation between IgM and IgG serum levels (ρ = 0.295, 
P = 0.031) table 2, fig. 6. 

  

Table 1: Median, interquartile range, and P-values of studied parameters in patient and control groups 

Parameter Group Median IQR P-value 

Age (y) Patients 43.5 25.25 0.401 
Controls 43 23 

IgM 
AU/ml 

Patients 1.7 3.27 0.006* 
Controls 0.73 0.99 

IgG 
AU/ml 

Patients 2.86 3.47 0.002* 
Controls 0.27 0.45 

CRP (mg/dl) Patients 7.5 13 0.014* 
Controls 4 2 

Amylase 
U/l 

Patients 86 48.7 0.000* 
Controls 54 42 

Lipase 
U/l 

Patients 66 41 0.001* 
Controls 39 37 

IgG: immunoglobulin G, IgM: immunoglobulin M, AU: absorbance unit, IQR: interquartile range, *(P<.0.05) significantly different compared to control 

 

 

Fig. 1: Median of serum amylase levels for patient and control groups 

 

 

Fig. 2: Median of serum lipase levels for patient and control groups 
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Fig. 3: Correlation of Amylase with Lipase in the patient’s group 

 

 

Fig. 4: Correlation of CRP with Amylase in the patient’s group 

 

 

Fig. 5: Correlation of CRP with lipase in the patient’s group 
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Table 2: Spearman correlation study between estimated parameters 

Parameter Correlation Age Amylase Lipase IgG  IgM 
Amylase 
U/l 

ρ 0.255 - 0.627** 0.102 0.069 
P-value 0.062 - 0.000 0.464 0.619 

Lipase 
U/l 

ρ 0.133 0.627** - 0.087 0.166 
P-value 0.337 0.000 - 0.533 0.229 

CRP 
Mg/dl 

ρ 0.429** 0.655** 0.535** 0.107 0.093 
P-value 0.001 0.000 0.000 0.439 0.504 

IgM 
AU/ml 

ρ –0.149 0.069 0.166 0.295* - 
P-value 0.283 0.619 0.229 0.031 - 

IgG 
AU/ml 

ρ –0.075 0.102 0.087 - 0.295* 
P-value 0.589 0.464 0.533 - 0.031 

(P<0.05) is significantly different compared to the control  *P<0.01) is highly significantly different compared to control* 

 

 

Fig. 6: Correlation of IgM with IgG in the patient’s group 

 

Because COVID-19-positive patients have a complex 
pathophysiologyand according to previous study by (Prasad H, et al. 
2023) conclusion that should be careful if there is simultaneous 
elevation of amylase and lipase, as it may be associated with a worse 
prognosis [32], it is impossible to ascertain the pathophysiological 
mechanism underlying the elevated levels of lipase and amylase in 
COVID-positive patients, as it primarily appears to have a 
multifactorial pathogenesis. More comprehensive research on the 
extrapulmonary symptoms of COVID-19 is required to understand 
better the pathophysiological rationale for the rise of pancreatic 
enzymes in COVID-19-positive patients. 

LIMITATIONS OF STUDY  

This case study has numerous limitations. Due to the nature of the 
study, establishing a causal relationship between COVID-19 and the 
onset of acute pancreatitis is not possible. We did not conduct a 
systematic review. Therefore, future studies must be conducted to 
investigate the associated pathophysiological mechanism in more 
detail. Attention should also be paid to the onset of gastrointestinal 
symptoms and their timing concerning COVID-19 testing, as well as 
to more common laboratory and imaging findings. 

CONCLUSION 

The current study made clear how critical it is to estimate various 
characteristics of COVID-19 patients because the virus can target 
many organs, including the pancreas. Estimating pancreatic enzymes 
for infection assessment was shown to be easy and inexpensive 
compared to other instruments, such as imaging tests, which may 
not be accessible to all COVID-19 patients. 
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