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Abstract
Background: This study aimed to estimate the levels of C-reactive protein (CRP) and prolactin (PRL) in SARS-CoV2 

infection and their association with the severity of COVID-19 among patients in Ajman, UAE.
Methods and Results:  This cross-sectional study was conducted in Thumbay Hospital from 2020 to 2021. The study 

included 71 patients (55 males and 16 females) with positive SARS-CoV-2 test results. Nasal swab specimens were collected 
for the COVID-19 test on the day of admission or after one day of admission. COVID-19 diagnoses and severity levels were 
determined according to the New Coronavirus Pneumonia Prevention and Control Program (7th edition) published by the National 
Health Commission of China (2020).

Serum samples were collected from the patients upon admission. The PRL level was determined using the immune 
chemiluminescent method by the DXI 800 Beckman Coulter analyzer. The CRP  level was determined using the immunoturbidimetric 
method by the DXC 700 AU chemistry analyzer. 

Among 71 COVID-19 patients, the great majority were men 55(77.5%), 38(53.5%) being of Indian nationality. In this 
study, most participants (50.7%) had no history of chronic illnesses. In terms of COVID-19 severity, 24(33.8%) of patients 
had mild cases, 27(38.0%) had moderate cases, and 20(28.2%) had severe cases. Twenty (28.2%) patients were transferred to 
the ICU, and 19(26.8%) were intubated. The patients’ average age was 47.58±13.63, CRP level - 74.30±71.46 mg/L, and PRL 
level - 205.1946±168.52 ng/mL. The mean CRP level was highest in severe cases, compared to mild and moderate cases, with a 
statistically significant difference between mild and severe groups (P=0.000) and mild and moderate groups (P=0.004). The mean 
PRL level was highest in severe cases compared to mild and moderate cases; however, the differences between the groups were not 
significant. CRP and PRL levels were greater in the ICU patients than non-ICU patients, with statistically significant differences 
only for CRP. We found a moderate positive correlation between CRP level and age (r=0.458, P=0.000); a weak positive correlation 
between PRL level and age was not statistically significant (r=0.201, P=0.093). A moderate positive correlation between CRP level 
and PRL level (r=0.461, P=0.03) was statistically significant.

Conclusion: The current study implies that serum CRP levels might be an important indication of COVID-19 development 
and severity. A more extensive study with a larger sample size is needed to validate the significance of PRL in disease severity.
(International Journal of Biomedicine. 2023;13(4):286-295.)
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Introduction
Coronaviruses (CoVs), enveloped positive-strand RNA 

viruses from the Coronaviridae family, are associated with 
upper respiratory tract infections that occasionally spread 
to the lungs and other organs. As well as the common cold, 
CoVs can cause more severe diseases, including SARS-CoV 
disease, MERS-CoV, and COVID-19, which was caused 
by SARS-CoV-2. As of 20 August 2023, over 769 million 
confirmed cases of COVID-19 and over 6.9 million deaths 
have been reported globally.(1) Typical manifestations include 
flu-like symptoms such as fever, cough, fatigue, and shortness 
of breath. However, in approximately 20% of patients, the 
infection progresses to severe interstitial pneumonia and can 
cause an uncontrolled host immune response, leading to a life-
threatening condition called cytokine storm;(2) it is critical to 
identify early and treat this subgroup of patients. The degree 
of severity and mortality of patients with COVID-19 may be 
associated with altered levels of some blood markers. 

One such marker is C-reactive protein (CRP). It is one of 
the clinical parameters that indicates more severe infection and 
has been used as an indicator of COVID-19 disease severity.(3) 

CRP is a plasma protein produced by the liver and induced by 
various inflammatory mediators, such as IL-6. Clinically, CRP 
is used as a biomarker for various inflammatory conditions, so 
any rise in its level indicates an increased disease severity but 
not specific to a particular disease.(4) CRP has been recognized 
as one of the most, if not the most, sensitive acute phase 
reactants. CRP levels in plasma can rise dramatically after 
myocardial infarction, stress, trauma, infection, or neoplastic 
proliferation. The CRP marker was found to be significantly 
increased in the initial phases of the infection for severe 
COVID-19 patients. Importantly, CRP has been associated 
with disease development and is an early predictor for severe 
COVID-19.(5) There are two tests that measure CRP, and each 
test measures a different range of CRP levels in the blood for 
different purposes: The standard CRP test measures markedly 
high protein levels to detect diseases that cause significant 
inflammation. It measures CRP in the range from 10 to 1000 
mg/L. This test may be used to detect inflammation. However, 
hs-CRP test is more sensitive than a standard CRP test. The 
hs-CRP test accurately detects lower protein levels than the 
standard CRP test. It measures CRP in the range from 0.5 to 
10mg/L. This test is used to evaluate individuals for the risk of 
cardiovascular disease. Many studies have indicated that CRP 
levels can help predict the severity and presence of COVID-19 
infections.(6)

Hormonal homeostasis has a major impact on achieving 
competent and healthy immune system function. Prolactin (PRL) 
has a bioactive function, acting as a hormone and cytokine.(7) 

Hyperprolactinemia has been detected in many patients with 
different autoimmune diseases, such as rheumatoid arthritis, 
systemic lupus erythematosus, Sjögren syndrome, multiple 
sclerosis, autoimmune thyroid disease, systemic sclerosis, 
and others. High PRL levels have been shown in patients with 
severe sepsis and infants with severe respiratory infections. At 
the same time, long-term hypoprolactinemia can cause death 
from opportunistic infections in patients with HIV infection.(8) 

PRL has both pro-inflammatory and anti-inflammatory roles, 
depending on certain conditions.(9-12)

High blood PRL level is known to provide an 
immunological advantage in many pathological conditions 
(with some exceptions like autoimmune diseases), and women, 
because of their higher blood PRL level, get an advantage in this 
regard. It has been reported that enhancement of PRL serum 
level toward the physiological values by dopamine antagonists 
may improve the immunological profile and survival in 
various critical statuses.(13,14) PRL acts through specific PRL 
receptors (PRLRs) belonging to the class I cytokine receptor 
family, which includes more than 30 receptors, such as the 
PRLR, GH receptor, thrombopoietin receptor, IL-6 receptor, 
and others.(15) PRLRs can also act as function receptors for 
GH and placental lactogen.(16) Also, PRL may serve as a 
cytokine-like action via the activation of cytokine receptors 
in the regulation of the immune system.(17) PRL stimulates 
T and B cells, natural killer cells, macrophages, neutrophils, 
CD34+ hematopoietic cells, and antigen-presenting dendritic 
cells.(18) It influences the modulation of the immune system, 
mainly by inhibiting the negative selection of autoreactive B 
lymphocytes.(7)

SARS-CoV-2 infection can impair the hypothalamic–
pituitary–gonadal axis and, by this mechanism, may increase 
the secretion of PRL from the anterior pituitary in COVID-19.
(19) The underlying mechanisms of high serum PRL levels 
in COVID-19 are poorly understood. However, stress and 
immune dysregulation may be potential mechanisms, as 
stressful conditions in COVID-19 may trigger PRL release.(20-22) 
The reduction in brain dopamine levels by SARS-CoV-2 may 
remove the inhibitory effects on prolactinemia, leading to the 
hyperprolactinemia observed in patients with COVID-19. In 
addition, high pro-inflammatory cytokine levels, including IL-
6, in COVID-19 are considered a potent stimulator of PRL from 
the anterior pituitary gland.(23,24) High arginine-vasopressin and 
angiotensin II serum levels during COVID-19 might be another 
mechanism for COVID-19-induced hyperprolactinemia.(25) 

In general, PRL production is increased in SARS-
CoV2 infection. While PRL can trigger the production 
of proinflammatory cytokines, it also has several anti-
inflammatory effects(14) that can reduce hyperinflammation. 
The exact mechanism of PRL’s contribution to the severity of 
COVID-19 is unknown. 

This study aimed to estimate the levels of CRP and 
PRL in SARS-CoV2 infection and their association with the 
severity of COVID-19 among patients in Ajman, UAE.

Materials and Methods 
This cross-sectional study was conducted in Thumbay 

Hospital from 2020 to 2021. The study included 71 patients (55 
males and 16 females) with positive SARS-CoV-2 test results. 
The information for all patients, including demographic data, 
clinical characteristics, laboratory parameters, and outcomes, 
was collected prospectively. Nasal swab specimens were 
collected for the COVID-19 test on the day of admission or 
after one day of admission. RT-PCR assay was used as per the 
manufacturer’s instructions. 
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Serum samples were collected from the patients upon 
admission. The PRL level was determined using the immune 
chemiluminescent method by the DXI 800 Beckman Coulter 
analyzer. Hyperprolactinemia was defined when fasting PRL 
serum levels were more than 25 ng/mL in females and 20 
ng/mL in males.(26) The CRP level was determined using the 
immunoturbidimetric method by the DXC 700 AU chemistry 
analyzer. Normal CRP levels were defined as below 3.0 
mg/L.(27)

The validation procedure was done according to CAP 
and CLIA for precision, accuracy, and linearity. 

COVID-19 diagnoses and severity levels were 
determined according to the New Coronavirus Pneumonia 
Prevention and Control Program (7th edition) published by 
the National Health Commission of China.(28) Briefly, mild 
disease was defined as mild symptoms without radiographic 
features. Moderate disease was defined as fever, respiratory 
symptoms, and radiographic features. Severe cases met one 
of the following three criteria: (a) dyspnea, with a respiratory 
rate ≥ 30 times/min, (b) oxygen saturation ≤ 93% at rest, or 
(c) PaO2/FiO2 ≤ 300mmHg. Critical cases met one of the 
following three criteria: (a) respiratory failure, (b) septic 
shock, or (c) multiorgan failure. 

In this study, we defined the moderate group as the mild 
and moderate cases, and we defined the severe group as the 
severe and critical cases. The duration of viral shedding was 
defined as the time from symptom onset to a SARS-CoV-2 
RNA throat swab turning negative. ‘Long-term positive’ cases 
were defined as cases with a duration of viral shedding > 50 
days, and the other cases were assigned to the normal-term 
group. Data was stored and retrieved from the laboratory 
information system (Thumbay Labs, Ajman, UAE).

Statistical analysis was performed using the statistical 
software package SPSS version 26.0 (SPSS Inc, Armonk, NY: 
IBM Corp). For the descriptive analysis, results are presented 
as mean (M) ± standard deviation (SD). The two-sample z-test 
and independent t-test were used to test the difference between 
the means of two groups, whereas a one-sample z-test was 
used to test the difference between a single group and the 
hypothesized population value. Multiple comparisons were 
performed with one-way ANOVA and Tukey HSD post-hoc 
test. Pearson’s correlation coefficient (r) was used to determine 
the strength of the relationship between the two continuous 
variables.  A value of P<0.05 was considered significant.

Results
Among 71 COVID-19 patients, the great majority were 

men 55(77.5%), 38(53.5%) being of Indian nationality. In this 
study, most participants (50.7%) had no history of chronic 
illnesses. In terms of COVID-19 severity, 24(33.8%) of 
patients had mild cases, 27(38.0%) had moderate cases, and 
20(28.2%) had severe cases. Twenty (28.2%) patients were 
transferred to the ICU, and 19(26.8%) were intubated. 

The disease’s signs and symptoms are presented in 
Table 1. The patients’ average age was 47.58±13.63, CRP 
level - 74.30±71.46 mg/L, and PRL level - 205.1946±168.52 
ng/mL (Table 2). 

The mean CRP level was highest in severe cases 
(122.895±76.3050 mg/L), compared to mild (25.154±25.6865 
mg/L) and moderate cases (81.993±69.1761 mg/L) (Table 
3), with a statistically significant difference between mild 
and severe groups (P=0.000) and mild and moderate groups 
(P=0.004) (Table 4 and Table 5). 

Variables Group Frequency Percentage

Gender Males 55 77.5%

Females 16 22.5%

Nationality Arab 17 23.9%

Indian 38 53.5%

Pakistani 7 9.9%

Other 9 12.7%

Comorbidities No Comorbidities 36 50.7%

Diabetes 10 14.1%

HPT 6 8.5%

HPT & DM 11 15.5%

Other 8 11.3%

Severity Mild 24 33.8%

Moderate 27 38.0%

Severe 20 28.2%

ICU admission Yes 20 28.2%

No 51 71.8%

Mechanical
Ventilator (Intubation) Yes 19 26.8%

No 52 73.2%

Patients’ outcome Alive 62 87.3%

Dead 9 12.7%
Descriptive Statistics of Patients Symptoms
Headache Yes 30 42.3%

No 41 57.7%

Fever Yes 67 94.4%

No 4 5.6%

Cough Yes 66 93.0%

No 5 7.0%

Fatigue Yes 52 73.2%

No 19 26.8%

Pneumonia Yes 22 31.0%

No 49 69.0%

Shortness of breath Yes 40 56.3%

No 31 43.7%

Table 1.
Baseline characteristics of the study group.
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The mean PRL level was highest in severe cases 
(255.975±263.56 ng/mL) compared to mild (187.990±104.361 
ng/mL) and moderate cases (182.8726±115.28912 ng/mL) 
(Table 6). However, the differences between the groups were 
not significant (Table 7 and Table 8).

CRP and PRL levels were greater in the ICU patients 
than non-ICU patients (Table 9), with statistically significant 
differences only for CRP (Table 10). No statistically significant 
difference in PRL and CRP levels with gender was found 
(Tables 11 and 12).

We found a moderate positive correlation between 
CRP level and age (r=0.458, P=0.000) (Table 13, Figure 1); a 
weak positive correlation between PRL level and age was not 
statistically significant (r=0.201, P>0.093) (Table 14, Figure 2).

Parameters N Minimum Maximum Mean SD

Age, 
yrs. 71 24 78 47.58 13.629

BMI,
 kg/m2 71 15.70 41.02 28.0906 4.47115

Oxygen saturation, 
% 71 70.00 99.00 94.1972 5.05009

Respiratory rate, 
breaths per minute 71 18 44 24.93 5.680

Temperature, °C 71 36.5 39.0 37.794 0.6618

Diastolic BP, 
mmHg 71 43 100 73.87 10.105

Systolic BP, 
mmHg 71 80 179 120.79 15.059

CRP, 
mg/L 71 5.0 278.2 74.301 71.4158

White blood count, 
×109/L 71 1.8 22.8 8.338 4.0439

Neutrophils, 
×109/L 71 0.68 21.73 6.5023 4.14271

Lymphocytes, 
×109/L 70 0.11 4.50 1.1789 0.74152

PRL,
 ng/mL 71 57.68 1218.45 205.1946 168.52532

Table 2. 

Characteristics of clinical parameters.
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Std. 
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Mean
Min MaxLower

Bound
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Bound

Mild 24 25.154 25.6865 5.2432 14.308 36.001 5.0 84.5

Moderate 27 81.993 69.1761 13.3129 54.627 109.358 6.0 249.5

Severe 20 122.895 76.3050 17.0623 87.183 158.607 18.6 278.2

Total 71 74.301 71.4158 8.4755 57.398 91.205 5.0 278.2

Table 3.
CRP level and COVID-19 severity.

Sum of Squares df Mean Square F Sig.

Between Groups 106794.742 2 53397.371 14.511 0.000

Within Groups 250220.628 68 3679.715

Total 357015.370 70

Table 4.
Analysis of variance (ANOVA) of CRP level with COVID-19 
severity.

Dependent Variable: CRP

(I)
Severity

(J)
Severity

Mean
Difference

 (I- J)
Std. 

Error Sig.

95% Confidence 
Interval

Lower
Bound

Upper
Bound

Mild
Moderate -56.8384 17.0178 0.004 -98.611 -15.066

Severe -97.7408 18.3659 0.000 -142.823 -52.659

Moderate
Mild 56.8384 17.0178 0.004 15.066 98.611

Severe -40.9024 17.8961 0.076 -84.831 3.026

Severe
Mild 97.7408 18.3659 0.000 52.659 142.823

Moderate 40.9024 17.8961 0.076 -3.026 84.831

Table 5.

Multiple Comparisons (Post-Hoc) of CRP level with COVID-19 severity.

Table 6.
Prolactin level and COVID-19 severity.
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ICU 
Admission N Mean Std. 

Deviation
Std. Error

Mean

CRP
Yes 20 123.295 71.0223 15.8811

No 51 55.088 62.3446 8.7300

PRL
Yes 20 254.4780 263.95167 59.02139

No 51 185.8678 109.24183 15.29692

Table 9.
Group statistics of CRP and Prolactin with ICU admission.

Levene’s
Test
for equality
of variances t-test for equality of means

F Sig. t df Sig. 
(2-tailed)

Mean
Difference

Std. Error
 Difference

     95% Confidence Interval 
of the Difference

Lower Upper

CRP

Equal 
variances
assumed

0.868 0.355 3.98 69 0.000 68.2068 17.1096 34.0741 102.3394

Equal
variances 
not assumed

3.76 31.1 0.001 68.2068 18.1224 31.2525 105.1610

PRL

Equal
variances
 assumed

7.82 0.007 1.55 69 0.124 68.6101 44.0152 - 19.1979 156.4182

Equal
variances 
not assumed

1.12 21.6 0.273 68.6101 60.9714 - 57.9724 195.1927

Gender N Mean Std. 
Deviation

Std. Error 
Mean

CRP
Male 55 79.260 70.2936 9.4784

Female 16 57.256 74.9177 18.7294

PRL
Male 55 194.3769 174.86898 23.57933

Female 16 242.3806 143.34554 35.83638

Table 11.
Group statistics of CRP and Prolactin with gender.

Table 10.
Independent samples t-test of CRP and Prolactin with ICU admission.

Dependent Variable: prolactin

(I)
Severity

(J)
Severity

Mean
Difference 

(I-J)
Std. 

Error Sig.

95% Confidence
Interval

Lower
Bound

Upper
Bound

Mild
Moderate 5.11741 47.09039 1.000 -110.4728 120.7076

Severe -67.98500 50.82068 0.556 -192.7317 56.7617

Moderate
Mild -5.11741 47.09039 1.000 -120.7076 110.4728

Severe -73.10241 49.52070 0.434 -194.6582 48.4533

Severe
Mild 67.98500 50.82068 0.556 -56.7617 192.7317

Moderate 73.10241 49.52070 0.434 -48.4533 194.6582

Table 8.
Multiple Comparisons (Post-Hoc) of Prolactin level with COVID-19 
severity.

Sum of Squares df Mean Square F Sig.

Between Groups 72130.283 2 36065.142 1.280 0.285

Within Groups 1915924.563 68 28175.361

Total 1988054.846 70

Table 7.
Analysis of variance (ANOVA) of Prolactin level with COVID-19 
severity.
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CRP Age

CRP

Pearson correlation 1 0.458

Sig. (2-tailed) 0.000

N 71 71

Age

Pearson correlation 0.458 1

Sig. (2-tailed) 0.000

N 71 71

Table 13.
Pearson correlation between CRP and age.

Age Prolactin

Age

Pearson correlation 1 0.201

Sig. (2-tailed) 0.093

N 71 71

PRL

Pearson Correlation 0.201 1

Sig. (2-tailed) 0.093

N 71 71

Table 14.
Pearson correlation between PRL and age.

Fig. 1. Scatterplot: Relationship between CRP and age.    Fig. 2. Scatterplot: Relationship between PRL and age.

Levene’s
Test
for equality
of variances t-test for equality of means

F Sig. t df Sig. 
(2-tailed)

Mean
Difference

Std. Error
 Difference

     95% Confidence Interval 
of the Difference

Lower Upper

CRP

Equal 
variances
assumed

0.069
.

0.794 1.08 69 0.281 22.0038 20.2594 - 18.412 62.4201

Equal
variances 
not assumed

1.04 23.2 0.305 22.0038 20.9912 - 21.394 65.4022

PRL

Equal
variances
 assumed

0.002 0.961 -1.0 69 0.319 - 48.003 47.8668 - 143.49 47.4881

Equal
variances 
not assumed

-1.1 29.2 0.272 - 48.003 42.8979 - 135.70 39.6965

Table 12.
Independent samples t-test of CRP and PRL with gender.
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We found a moderate positive correlation between CRP 
level and PRL level age (r=0.461, P=0.03) (Table 15, Figure 3). 

Discussion
The current research found that severe cases of 

COVID-19 had considerably higher CRP levels than mild 
cases, and moderate cases had considerably higher CRP 
levels than mild cases. However, the results revealed that 
the PRL level was not associated with the severity of the 
condition. 

This study differs from other studies in the field due 
to the different races and nationalities. The country of the 
United Arab Emirates has a culture of variety. Other studies 
were carried out in a homogeneous nationality. The effect 
of PRL on COVID-19 severity has not been thoroughly 
researched. As indicated in the analysis performed above, the 
severity of COVID-19 disease was not associated with PRL 
levels. Similarly, another study found that infected patients 
with COVID-19 have similar susceptibility to infection 
and disease severity irrespective of their PRL levels.(29) In 
contrast, Zare-Zardini et al.(30) performed a study to determine 
the influence of PRL on COVID-19 infection susceptibility 
and severity. According to the study, lower blood PRL levels 
in patients enhance their susceptibility to and severity of 

COVID-19 infection. The low frequency of COVID-19 
among children and women has been attributed to various 
molecular and physiological factors.(30,31) Although pregnant 
women have high PRL levels, they are more susceptible to 
COVID-19 than the general population.(32) Other studies 
reported that pregnant and non-pregnant women have similar 
susceptibility to COVID-19.(33) However, higher PRL levels 
during pregnancy may give pregnant women an advantage 
in fighting COVID-19. Thus, in a study by Liu et al.,(34) all 
cases of COVID-19 pneumonia in pregnant women were 
mild. While men and women have the same prevalence, men 
with COVID-19 are more at risk for worse outcomes and 
death, independent of age.(35) It is known that women have 
higher blood PRL levels than men, and their levels do not 
fall after menopause.(36) Yamaji et al.(37) demonstrated that 
PRL secretion is enhanced in female subjects throughout 
life after puberty and that aging, per se, is not associated 
with an alteration in the rate of secretion of this hormone 
in human subjects. Therefore, higher PRL levels in women 
may explain the gender difference in COVID-19. Early 
studies suggested that cigarette smokers were more resistant 
to coronavirus, possibly due to nicotine’s ability to increase 
serum PRL levels.(38)

Many COVID-19 patients in this research had 
increased CRP levels, consistent with findings from prior 
investigations. Furthermore, severe cases in this research 
had considerably higher CRP levels than mild and moderate 
cases, suggesting that CRP might be a serum marker 
for severe COVID-19 patients. The current findings are 
consistent with those of Chen et al.,(39) who demonstrated 
that the plasma CRP level was positively correlated to the 
severity of COVID-19 pneumonia. 

The close positive association between CRP values 
and the severity of tissue damage in many different 
pathologies, notably including COVID-19, illustrated 
by Smilowitz et al.(40) in the exemplary study, is equally 
consistent with a pathogenic role for CRP. CRP associated 
with tissues damaged by the virus and/or the host response 
locally activates complement, guaranteeing aggravation of 
the damage, as well as promoting systemic activation of 
complement. A new small molecule drug that inhibits CRP 
binding in vivo is currently being developed to test whether 
this CRP-complement mechanism contributes significantly 
to the severity of COVID-19.(41)

A large cohort study of 1275 COVID-19 patients 
showed that high CRP and D-dimer levels at admission 
(≥150 mg/L and ≥1000 ng/ml, respectively) and a peak 
D-dimer ≥6000 ng/ml during hospital stay were independent 
factors associated with pulmonary embolism.(42) Along with 
high levels of CRP, the progressive increase in leukocyte 
count and sustained lymphopenia and eosinopenia in severe 
COVID-19 patients may be associated with the progression 
of inflammatory status, which might progress to a fatal 
clinical outcome.(43,44)

Accumulating evidence has indicated that CRP is not 
only an excellent biomarker of inflammation but also acts 
as a direct participant in the SARS-CoV-2 infection.(45) 

Several studies have proposed CRP as a marker of cytokine 

Fig. 3. Scatterplot: Relationship between PRL and CRP.

CRP PRL

CRP

Pearson correlation 1 0.461

Sig. (2-tailed) 0.03

N 71 71

PRL

Pearson correlation 0.461 1

Sig. (2-tailed) 0.03

N 71 71

Table 15.
Pearson correlation between CRP and PRL.
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storm in COVID-19 patients.(46,47) Moreover, increased CRP 
levels in the blood can be detected in the earliest stages of 
the disease,(47-50) even before lung lesions.(46,51) Thus, CRP 
represents a very useful tool for identifying patients in need 
of immediate attention and closer clinical follow-up.(52) CRP 
levels are not only an early marker of disease stratification, 
but also a valuable tool for predicting the development 
of COVID-19.(46,51) Today, it is generally accepted that 
COVID-19 can manifest itself in different ways, from mild 
to critical conditions leading to death. In this context, the 
discovery of reliable biomarkers and therapeutic targets 
merits further targeted research.(52)  CRP and serum ferritin 
levels might be considered as an essential indication of the 
progression and severity of COVID-19.(53)

Limitations
There are several limitations to this study. First, it is 

single-center retrospective research with a limited sample 
size, which limits the data’s generalizability. Second, missing 
data was discovered in many cases. Third, only hospitalized 
patients were documented. Children and pregnant women 
should be included in future studies to examine their PRL 
levels and compare them to the general population.

Conclusion
The current study implies that serum CRP levels might 

be an important indication of COVID-19 development and 
severity. A more extensive study with a larger sample size 
is needed to validate the significance of PRL in disease 
severity.
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