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Abstract

in non-COVID-19 patients, whereas platelets to lymphocyte

COVID-19 presents with a broad clinical spectrum. In

ratio, Gamma-Glutamyl Transferase (GGT) and creatinine

symptomatic patients, the clinical manifestations could be

were higher in COVID-19 patients. Based on receiver

similar with those observed in other respiratory tract

operating characteristic curves and logistic regression were

infections. Hematological and biochemical parameters are

selected lymphocytes <1.95 x109/L, GGT>46.5 U/L and

different between patients with COVID-19 disease and non-

WBC <6.6 x109/L for predicting the presence of COVID-

COVID-19 patients. To recognize which laboratory

19. The use of the nomogram as a practical application can

parameter could be useful for identifying COVID-19

predict the presence of COVID-19 among the symptomatic

patients, we applied receiver operator characteristic curves,

patients.

logistic regression and represented a nomogram. We found
that the number of white blood cells (WBC), lymphocytes
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and neutrophils were significantly lower in COVID-19 than

Laboratory; parameters
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1. Introduction

parameters could be useful for allowing the identification of

World Health Organization (WHO) declared the COVID-19

COVID-19 patients.

epidemic as a public health emergency of international
concern on January 30, 2020 and as a pandemic on March

2. Materials and Methods

11, 2020 [1]. In Cuba, the first case was reported on March

2.1. Patients

11 [2]. COVID-19 presents with a broad clinical spectrum

In this retrospective study, patients diagnosed with mild-

and also with a large number of asymptomatics [3]. The

moderate Respiratory Tract Infections (RTIs) from October

majority of patients manifests a mild or subclinical disease,

2019, to May 2020, and patients diagnosed with mild-

especially in the early phase [4]. In symptomatic patients,

moderate COVID-19 from March 2020 to May 2020, were

the clinical manifestations of the disease consisting of fever,

enrolled. All of them were admitted in Manuel Fajardo

cough, nasal congestion, fatigue, sore throat, among others

Hospital in Santa Clara, Villa Clara, Cuba. The ethics

that could be similar with other Respiratory Tract Infections

committee of the institution approved the study.

(RTI). Therefore, it may be challenging for healthcare
workers in the primary care or emergency room setting to

2.2. Samples collection and processing

determine individuals who are more likely to have COVID-

Blood samples were collected the same day of the hospital

19, and testing is needed to confirm the diagnosis [5].

admission. All biochemical parameters were measured on a

Currently,

the

Chemistry Analyzer Spin 200E (SPINREACT, Girona,

performance of the real time reverse transcriptase-

Spain). Hematological parameters and leukocyte formula

polymerase chain reaction (RT-PCR) testing, which may

were measured on a hematology analyzer Spincell 3

not be available if criteria for testing are overly expansive

(SPINREACT, Girona, Spain). Nasopharyngeal swab

or in resource-limited settings [6]. Previous works showed

samples were collected for COVID-19 test on admission.

patient’s

identification

depends

on

that hematological and biochemical parameters are clearly
different between patients with COVID-19 infection and

2.3. Data Collection and Statistical Analysis

non-COVID-19 patients [7-9]. Abnormal liver function

Clinical symptoms, comorbidities and laboratory data were

tests are frequently reported in COVID-19 patients [10], as

collected from patients’ medical records. Kolmogorov-

well as decreased leukocyte, lymphocyte and neutrophil

Smirnov test was used to assess the normality of variables.

counts [11]. Consequently, blood tests could play an

For the comparison between groups, Likelihood ratio or

important role in the identification and early diagnosis of

Fisher exact test were applied for qualitative variables and

patients this disease. Here we show demographic, clinical

U Mann Whitney for quantitative ones. Cutpoints for

and hemochemical laboratory characteristics of COVID-19

laboratory

and non-COVID-19 patients with mild-moderate symptoms

COVID-19)

admitted in Manuel Fajardo Hospital, one of the Cuban

characteristic curves (ROC). In order to select the more

institutions devoted to the attention of COVID-19 patients.

relevant parameters for classifying COVID-19 patients, a

In this study, we aimed to recognize which laboratory

logistic regression was used. As an easier and practical

parameters (for classifying
were

found

using

patients with

Receiver

operating

application, the selected logistic model was represented as a
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nomogram. All statistical analyses were performed using

and 32 males, whereas the non-COVID-19 group (n=96)

SPSS v. 21 and R 3.5 softwares. The statistical data were

was composed of 46 females and 50 males. Both groups

considered significant if p<0.05.

were similar regarding sex (p=0.126 Likelihood ratio, Table
1) and age distribution (p=0.153 Mann Whitney test, Table

3. Results

1). At admission, both COVID-19 and non-COVID-19

3.1. Demographic and clinical characteristics of the

patients presented with cough, fever, rhinorrhea, sore throat,

patients

dyspnea, headache and expectoration. However, COVID-19

One hundred 75 patients with symptoms of mild-moderate

group had lower frequency of patients with expectoration

respiratory tract infections were evaluated from October

than non-COVID-19 group did (p=0.01 Likelihood ratio,

2019 to May 2020 in the Manuel Fajardo Hospital in Santa

Table

Clara, Villa Clara, Cuba. From March 2020, all the patients

cardiovascular

with this kind of symptomatology were tested for SARS-

comorbidities in both groups. COVID-19 patients had less

CoV-2. Among them, 79 were diagnosed with COVID-19.

chronic obstructive pulmonary disease (COPD) than non-

The group of positive patients was composed of 47 females

COVID-19 patients (p=0.01 Likelihood ratio, Table 1).

1).

We

found
disease

hypertension,
among

the

diabetes
most

COVID-19

Non-COVID-19

patients

patients

Age (years, mean)

51.71

47.02

(min-max)

(18-100)

(18-90)

Female

47 (59.49%)

46 (47.91%)

Male

32 (40.51%)

50 (52.09%)

Cough

46 (58.2%)

55 (57.3%)

0.9

Fever

26 (32.9%)

42 (43.8%)

0.14

Rhinorrhea

21 (26.6%)

26 (27.1%)

0.94

Sore throat

20 (25.3%)

21 (21.9%)

0.59

Dyspnea

17 (21.5%)

23 (24.0%)

0.7

Headache

16 (20.3%)

15 (15.6%)

0.43

Expectoration

11 (13.9%)

29 (30.2%)

0.01

Hypertension

28 (35.4%)

39 (40.6%)

0.48

Diabetes

7 (8.9%)

4 (4.2%)

0.23f

Cardiovascular disease

6 (7.6%)

7 (7.3%)

0.94

COPD

1 (1.3%)

10 (10.4%)

0.01

and

frequent

P-value
0.153

Sex
0.126

Signs and symptoms at admission

Comorbidities

P-value indicates differences between COVID-19 and non-COVID-19 patients, p<0.05 was considered statistically
significant (highlighted in bold), Likelihood ratio or Fisher exact test f; COPD: chronic obstructive pulmonary disease.
Table 1: Demographic and clinical characteristics of the study population.
Archives of Clinical and Medical Case Reports

430

Arch Clin Med Case Rep 2022; 6 (3): 428-436

DOI: 10.26502/acmcr.96550494

3.2. Laboratory parameters

p=0.001 Mann Whitney test, Table 2). In this case, the

Comparison of the hematological parameters of COVID-19

higher

and non-COVID-19 patients showed significant differences

Regarding the evaluation of the biochemical parameters,

in the white blood counts (WBC) (p=0.000 Mann Whitney

patients with COVID-19 had significantly higher gamma-

test, Table 2), lymphocyte (p=0.000 Mann Whitney test,

glutamyl transferase (GGT, p=0.045 Mann Whitney test,

Table 2) and neutrophil count (p=0.002 Mann Whitney test,

Table 2), cholesterol (p=0.019 Mann Whitney test, Table 2)

Table 2). All the values were lower in the COVID-19 group

and creatinine (p=0.003 Mann Whitney test, Table 2) levels

than in non-COVID-19 patients. The platelet to lymphocyte

in serum.

values

corresponded

to

COVID-19

patients.

ratio were also different between both groups (PLR,

Parameters

COVID-19

Non-COVID-19

p value

patients

patients

Mann Whitney

(n=79)

(n=96)

Hemoglobin (g/l)

127.0 ± 21.1

131.0 ± 32.0

WBC (×109/L)

6.2 ± 2.8

8.0 ± 4.2

0

Neutrophils (×109/L)

3.8 ± 2.3

4.9 ± 3.7

0.002

Lymphocytes (×109/L)

1.7 ± 1.1

2.3 ± 1.1

0

Platelets (×109/L)

188.0 ± 72.0

199.5 ± 72.5

0.083

NLR

2.2 ± 1.8

2.1 ± 1.8

0.761

PLR

114.2 ± 92.2

90.8 ± 58.7

0.001

Cholesterol (mmol/L)

4.3 ± 1.7

3.5 ± 1.3

0.019

ALT (U/L)

27.0 ± 17.2

26.0 ± 17.0

0.889

AST (U/L)

22.0 ± 22.0

40.0 ± 26.8

0.724

GGT (U/L)

58.0 ± 24.0

22.0 ± 9.5

0.045

Creatinine (μmol/L)

103.0 ± 28,2

84.0 ± 22,5

0.003

ALP (U/L)

182.0 ± 58,2

193.0 ± 103.0

0.956

0.09

LDH (U/L)
346.0 ± 142,5
302.0 ± 122.0
0.248
P-value indicates differences between COVID-19 and non-COVID-19 patients, p<0.05 was considered statistically
significant (highlighted in bold), Mann Whitney test; WBC: white blood cells, NLR: neutrophils to lymphocyte
ratio; PLR: platelets to lymphocyte ratio; ALT alanine aminotransferase; AST: aspartate aminotransferase; GGT:
gamma-glutamyl transferase; ALP: alkaline phosphatase; LDH: lactate dehydrogenase.
Table 2: Laboratory parameters in COVID-19 and non-COVID-19 patients.

3.3. Predictive parameters for COVID-19

x109/L, neutrophils count lower than 4.35 x109/L,

ROC curves of studied parameters were employed for

lymphocytes number lower than 1.95x 109/L and PLR

classifying patients with COVID-19. WBC lower than 6.6

higher than 95.8, serum creatinine higher than 91.5 μmol/L
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and GGT higher than 46.5 U/L could be cut offs for

GGT reached a good classification, 90.9% of COVID-19

selecting patients with COVID-19 among the patients with

patients were correctly classified (Table 3). Therefore, the

mild-moderate symptoms (Table 3). For other biomarkers,

patients with mild-moderate cough, fever, rhinorrhea, sore

the probability of correct classification or prediction was

throat, dyspnea or headache, with lymphocytes <1.95

not high. With ROC curve selected variables, it was

x109/L, GGT>46.5 U/L and WBC <6.6 x109/L had a very

adjusted a binary logistic regression to determine the correct

high probability of being diagnosed with COVID-19 (Table

parameters for predicting the presence of COVID-19. The

3).

logistic regression model including WBC, lymphocytes and

ROC curves
Parameter

Cut-off

AUC

Sig.

95% CI

Sensitivity

Specificity

WBC(×109/L)

< 6.6*

0.669

0

0.589

0.75

0.595

0.705

Neutrophils(×109/L)

< 4.35*

0.638

0.002

0.556

0.721

0.582

0.653

Lymphocytes(×109/L)

< 1.95*

0.693

0

0.614

0.773

0.62

0.653

PLR

≥ 95.8

0.651

0.001

0.567

0.735

0.711

0.533

Creatinine

≥ 91.5

0.696

0.003

0.581

0.811

0.725

0.606

GGT

≥ 46.5

0.737

0.045

0.538

0.937

0.818

0.687

Logistic regression
Parameter

Coeff

Sig.

OR (exp Coeff)

95% C.I. (OR)
LL

UL

Lymphocytes <1.95

3.257

0.045

25.97

1,079

625,116

GGT > 46.5

3.987

0.014

53.876

2,237

1,297,681

WBC < 6.6

3.493

0.022

32.872

1,652

654,271

Constant
-5.696 0.011
0.003
ROC: receiver operating characteristic; AUC: Area under curve; Sig: significance, CI: confidence interval; Coeff:
coefficient; OR: odds ratio; WBC: white blood cell; PLR: platelets to lymphocyte ratio, GGT: gamma-glutamyl
transferase. *The reference category was non-COVID-19 patients
Table 3: Predictive values of laboratory parameters for COVID-19 diagnosis according the ROC curves and the binary logistic
regression.

Based on the logistic regression model, it was built a

determine a cut point in the total points line, it was adjusted

nomogram (Figure 1) to classify the patients with higher

a ROC curve. The Area Under curve (AUC) was 0.91, the

probability of being diagnosed with COVID-19. To

sensitivity 100%, the specificity 66.6% and the cut point in
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the total point’s line was 84. In the present series, the

points.

totality of patients with COVID-19 received more than 84

classification was high.

Consequently,

the

probability

of

correct

Figure 1: Nomogram to estimate the probability of COVID-19 diagnosis in patients with mild-moderate respiratory symptoms.
GGT: gamma-glutamyl transferase; WBC: white blood cell.

4. Discussion

negative community-acquired pneumonia [13]. We found

COVID-19 is an extremely contagious disease that

that the number of WBC, lymphocytes and neutrophils were

represents a serious threat to public health [6]. Despite the

significantly lower in COVID-19 than in non-COVID-19

world efforts in controlling the virus, there is still a

patients, whereas PLR, GGT and creatinine were higher in

dangerous spreading of the SARS-CoV-2 and more than 39

COVID-19 patients. Previous studies described lower

million patients have confirmed globally. In order to

lymphocyte and WBC counts in COVID-19 patients, which

warrant optimal patient care and to optimize medical

is in line with our work [8,14]. The number of circulating

resources, it is essential to recognize the disease from other

neutrophils progressively increase in COVID-19 patients,

RTI. Blood test analysis might be very useful for

principally in patients with symptoms of severe disease

identifying possible COVID-19 patients [6, 12]. Based on

[15]. Interestingly, in our series, non-COVID-19 patients

the findings of this study WBC, lymphocytes and serum

showed

GGT have very good accuracy in predicting cases with

suggesting that neutrophils might not be affected in the

COVID-19. Patients of the two studied groups (COVID-19

initial phase of COVID-19 disease.

higher

neutrophils

count

than

COVID-19,

and non-COVID-19) had no significant difference in age,
except

On the other hand, it has been reported that a high PLR may

expectoration and COPD, more frequent in non-COVID-19

indicate a pro-inflammatory cytokine release due to

patients. In contrast, a study performed by Zhou and

enhanced

colleagues reported higher frequency of patients with

syndrome (CRS) was found to be a major cause of

expectoration and COPD in patients with SARS-CoV-2-

morbidity in patients with severe COVID-19. This

sex,

symptoms

and

chronic

disease

status,
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manifestation is characterized by a pro-inflammatory

demonstrating a viral presence through the performance of

response with increase of inflammatory cytokines such as

RT-PCR. Some frequent situations such us high number of

IL-6, IL-1, IFNγ and TNFα [16,17]. It has also been

samples or insufficient lab capacities could enlarge the time

indicated

liver

it takes to have a diagnosis. Hence, the early and simple

comorbidities and abnormal liver enzymes levels during

identification of symptomatic patients, potentially affected

COVID-19 disease. However, liver damage in mild cases of

by this illness, based on laboratory parameters is greatly

COVID-19 is often transient and can return to normal

recommended. This study has some limitations. First, it has

without any special treatment [18]. In the present study,

a limited number of patients. Second, it has been performed

ROC curves were adjusted to analyze the specificity and

in only one hospital. Multi-center studies with more patients

sensitivity of different laboratory parameters in COVID-19

are needed for further evaluation.

and

that

patients

non-COVID-19

with

patients.

COVID-19

The

AUC

had

of

WBC,

neutrophils, lymphocytes, PLR and serum creatinine and

5. Conclusions

GGT indicated that they could be used to predict the

Our results showed that patients with mild-moderate

presence of COVID-19 disease. Moreover, a binary logistic

COVID-19 had lower leukocyte, lymphocyte and neutrophil

regression was adjusted to determine the most relevant

counts, whereas higher PLR, serum GGT and creatinine

variables for predicting the presence of COVID-19 in our

than non-COVID-19 patients. Based on the results of total

series. The model selected, included lymphocytes <1.95

points in the linear regression-based nomogram we can

x109/L, GGT>46.5 U/L and WBC <6.6 x109/L. Based on

predict the presence of the disease by using the routine

the logistic regression model, it was designed a nomogram

laboratory tests leukocytes count, lymphocytes count and

to support the identification of patients with higher

serum GGT.

probability of being affected with COVID-19 disease.
Previous works have proposed different strategies for the
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