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ABSTRACT 

 

Introduction: COVID-19 pandemic has generated a multisystemic impact, including 

hematological alterations that complicate clinical prognosis and require specialized attention. 

Objective: to describe the most frequent hematological alterations in patients with COVID-19 

and their clinical relevance as prognostic indicators of severity and disease progression. 

Methods: a systematic review of the scientific literature was conducted across various 

databases. The search was performed using an algorithm with keywords and Boolean operators, 

allowing the identification of relevant sources. The selected studies, after applying inclusion and 

exclusion criteria, were critically analyzed considering timeliness, methodological quality, and 

thematic relevance, and were integrated into the final synthesis of the review. The final selection 

included 44 articles, complemented by the analysis of 20 documented clinical cases. 

Development: the reviewed literature showed that lymphopenia, neutrophilia, anemia, and 

thrombocytopenia are the most common alterations, with variable prevalence depending on 

disease severity. Pathophysiological mechanisms associated with lymphocytic apoptosis, 

neutrophilic proliferation, and endothelial dysfunction were identified. Biochemical studies 

reported significant variations in hemoglobin, leukocytes, and platelets, as well as alterations in 

blood glucose and creatinine. Therapeutic strategies included immunoglobulins, corticosteroids, 

anticoagulation, and immune plasma, reflecting diversity in clinical approaches. Evidence 

suggests that these alterations may serve as prognostic biomarkers and guide therapeutic 

decisions. 

Conclusions: it is important to recognize hematological alterations as indicators of severity in 

COVID-19. Their early identification allows optimization of therapeutic strategies and 

improvement of clinical management. Further research is needed to clarify underlying 

mechanisms and consolidate current intervention protocols. 
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INTRODUCTION 

 

The COVID-19 pandemic, caused by the SARS-CoV-2 virus, has had a profound impact on global 

health. This virus binds to ACE2 receptors on respiratory endothelial cells to enter the body, 

triggering a range of nonspecific respiratory symptoms. In severe cases, viral replication 

provokes a dysregulated immune response that affects both inflammation and coagulation 

pathways.(1) 

 

Belonging to the Coronaviridae family, SARS-CoV-2 is classified within four main genera: 

Alphacoronavirus, Betacoronavirus, Gammacoronavirus, and Deltacoronavirus, with implications 

for both human and veterinary health. Additionally, post-COVID syndrome (PCS) has been 

characterized by persistent symptoms such as fatigue and cardiovascular issues, which may last 

weeks or months after initial recovery.(2,3) 

 

Since its emergence in late 2019, the SARS-CoV-2 pandemic has significantly impacted global 

public health. Although initially recognized for its effects on the respiratory tract, recent studies 

have revealed that the infection can also cause a variety of hematological alterations. These 

abnormalities not only complicate the clinical picture but may also serve as important prognostic 

indicators of disease severity and outcomes.(4,5) 

 

Scientific literature has documented several hematological alterations in patients with COVID-

19. For example, significant disturbances in the hematopoietic system have been reported, 

including lymphopenia in 30–75 % of cases and neutrophilia in 38 %, particularly in patients 

with severe disease forms. Additionally, eosinophil reduction was observed in 52,9 % of cases, 

and anemia in up to 51 %, with higher prevalence among intensive care unit (ICU) patients.(6) 

Thrombocytopenia was reported in 57,7 % of patients, along with various morphological blood 

cell abnormalities—such as reactive lymphocytes and bilobed neutrophils—associated with poor 

disease prognosis.(7) 

 

These hematological alterations present complex biochemical and morphological bases that 

manifest as diverse blood disorders.(8,9,10,11,12) Given this context, the present review aims to 

describe the most frequent hematological alterations in patients with COVID-19 and their clinical 

relevance as prognostic indicators of severity and disease evolution. 

 

 

 

METHODS 

 

Study Design 

 

This work constitutes a systematic literature review conducted in accordance with PRISMA 

(Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines. The objective 

was to identify, analyze, and synthesize available evidence on hematological alterations in 

patients with COVID-19. The search period spanned from January 2010 to June 2024, 

encompassing both pre-pandemic studies on hematological dysfunctions in viral infections and 

those published during the SARS-CoV-2 pandemic. The review adopted a descriptive and 

comparative approach, integrating clinically and epidemiologically relevant findings for medical 

practice. 

 

 

 

http://www.revcmpinar.sld.cu/
http://www.revcmpinar.sld.cu/


 

 
 Buitrón-Estévez JL, et al 

                                      

                                                  ISSN: 1561-3194   RNPS: 1877 

  Rev Ciencias Médicas. 2025; 29(S2): e7050 
 

  

www.revcmpinar.sld.cu  

P
á
g
in

a
 3

  
  
  

  
  
  

  
  

  
  
  

  
  
  

  
  
  

  
  

  
  
  

  
  

  
  
  

  
  
  
  

  
  
  

  
  

 A
R
T
IC

U
L
O

 R
E
V
IS

IÓ
N

 

CC-BY-NC- 4.0 

 

Information Sources 

The bibliographic search was performed in major biomedical and multidisciplinary databases: 

PubMed/MEDLINE, SciELO, ScienceDirect, Google Scholar, LILACS, and BVSALUD. These 

platforms were selected for their international coverage and relevance in disseminating scientific 

literature in Spanish, English, and Portuguese. Secondary references from bibliographies of 

relevant articles were also included, along with gray literature (theses, technical reports, 

institutional documents) provided they met methodological quality criteria and offered full-text 

access. Inclusion of gray literature broadened the evidence base and reduced publication bias, 

particularly for regional studies from Latin America. 

 

Search Strategy 

The search strategy employed a structured algorithm using keywords and Boolean operators. 

Terms included: “COVID-19” AND “hematological alterations,” “SARS-CoV-2” AND “hematologic 

dysfunctions,” “lymphopenia OR neutrophilia OR thrombocytopenia” AND “patients,” and 

“hematological parameters” AND “COVID-19 prognosis.” Boolean operators AND and OR were 

used to combine and expand results, while truncation and quotation marks refined precision. 

Articles in Spanish, English, and Portuguese were considered without geographic restriction to 

ensure comprehensive and representative coverage. 

 

Included studies were published within the defined timeframe (2010–2024) and directly 

addressed hematological alterations in patients with COVID-19 or comparable clinical contexts. 

Original articles, systematic reviews, meta-analyses, and case reports with relevant data on 

hematological parameters, prognosis, and treatment were accepted. Duplicates, articles without 

full-text access, irrelevant publications, studies outside the temporal range, and those lacking 

verifiable clinical data were excluded. Rigorous application of these criteria ensured information 

validity and reliability. 

 

Selection Process 

The selection process followed PRISMA recommendations. Initially, approximately 500 records 

were identified across consulted databases. After duplicate removal and title/abstract screening, 

the sample was reduced to 225 potentially relevant articles. Full-text reading subsequently 

excluded studies lacking clinical or methodological relevance. Ultimately, 44 articles meeting 

established quality and relevance criteria were included. 

 

Data Extraction and Analysis 

Data extraction was performed systematically using an analysis matrix designed to collect key 

variables: author, publication year, study design, sample size and characteristics, hematological 

parameters assessed, main results, and conclusions. A qualitative synthesis of findings was 

conducted, integrating information into thematic categories (lymphopenia, neutrophilia, anemia, 

thrombocytopenia, coagulopathies). Where studies presented homogeneous quantitative data, 

an exploratory meta-analysis was considered; however, methodological and population 

heterogeneity limited this approach, leading to a comparative narrative synthesis instead. 

Integration of results enabled identification of common patterns, discrepancies, and knowledge 

gaps, offering a critical and updated perspective on the topic. 

 

 

 

DEVELOPMENT 

 

Research on hematological alterations related to COVID-19 has identified several factors and 

enzymes playing crucial roles in disease pathogenesis. Lymphocytes expressing angiotensin-

converting enzyme 2 (ACE2) receptors on their surface can be directly infected by SARS-CoV-2, 

http://www.revcmpinar.sld.cu/
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leading to cellular lysis. This lysis may also be induced by high levels of proinflammatory 

cytokines such as interleukin (IL)-6, IL-2, IL-7, and other inflammatory mediators.(13,14) 

 

In patients with severe COVID-19, elevated levels of enzymes such as lactate dehydrogenase 

(LDH) and creatine kinase (CK) have been observed, suggesting extensive tissue damage and 

hematological complications. These enzymes are considered important prognostic markers of 

disease severity. Furthermore, ACE2—regulated by inflammatory factors—is implicated in SARS-

CoV-2–associated endothelial and coagulation dysfunction. The protease TMPRSS2, involved in 

spike protein activation, is also associated with heightened inflammation and increased risk of 

thrombotic complications in severe cases.(15,16) 

 

Other relevant enzymes include glucose-6-phosphate dehydrogenase (G6PD), whose deficiency 

may predispose patients to hematological complications such as hemolytic anemia, and furin 

protease, whose inhibition could reduce viral replication and mitigate disease severity.(17) 

Enzymes play a significant role in hematological alterations, including their involvement in 

immune responses and coagulation disorders. Their relevance in the pathogenesis and treatment 

of conditions like leukemia and aplastic anemia may offer novel therapeutic strategies.(18) 

 

Complementary studies have demonstrated hematological alterations in peripheral blood and 

bone marrow of patients with COVID-19. These changes—comparable to those observed in 

human immunodeficiency virus (HIV) infections—include hypercellularity, megaloblastic 

changes, and necrosis, suggesting significant hematopoietic system involvement in COVID-19 

pathogenesis.(19,20) 

 

Biochemical testing for COVID-19 detection and hematological assessment is fundamental for 

diagnosis and treatment. RT-PCR is the primary method for identifying specific viral genetic 

sequences in oral and nasal samples. This test is highly sensitive and accurate, enabling viral 

gene amplification and detection via fluorescent probes.(21) Rapid antigen tests detect viral 

surface proteins using reactive strips that show color changes upon antigen-antibody interaction. 

Antibody detection against SARS-CoV-2 via ELISA techniques allows evaluation of the patient’s 

immune response and determination of infection phase.(22) 

 

Regarding hematological alterations, early and accurate detection is crucial. The complete blood 

count (CBC) is a basic test measuring blood components—including red blood cells, white blood 

cells, and platelets—providing essential information on patient health status.(23,24) Detailed blood 

analyses enable identification of a wide range of hematological pathologies. Coagulation studies, 

such as prothrombin time (PT) and activated partial thromboplastin time (aPTT), are critical for 

assessing the hemostatic system and diagnosing conditions like hemophilia. These tests also 

include fibrinogen and D-dimer measurements, offering crucial insights into coagulation and 

fibrinolysis status.(25) 

 

Comorbidities significantly influence hematological complications in the context of COVID-19.,(26) 

The most common alterations include anemia, neutrophilia, leukocytosis, lymphopenia, and 

eosinopenia, with thrombocytosis being the most frequent platelet-related abnormality. Studies 

have also reported morphological abnormalities in red and white blood cells and platelets.(27) 

 

The comorbidity between hematological alterations and COVID-19 is notable: lymphopenia and 

neutrophilia are associated with severe COVID-19 cases, and anemia is common among ICU 

patients. Other chronic conditions—such as renal failure and rheumatoid arthritis—are also linked 

to anemia due to inadequate erythropoietin production.(28,29,30) 

 

http://www.revcmpinar.sld.cu/
http://www.revcmpinar.sld.cu/


 

 
 Buitrón-Estévez JL, et al 

                                      

                                                  ISSN: 1561-3194   RNPS: 1877 

  Rev Ciencias Médicas. 2025; 29(S2): e7050 
 

  

www.revcmpinar.sld.cu  

P
á
g
in

a
 5

  
  
  

  
  
  

  
  

  
  
  

  
  
  

  
  
  

  
  

  
  
  

  
  

  
  
  

  
  
  
  

  
  
  

  
  

 A
R
T
IC

U
L
O

 R
E
V
IS

IÓ
N

 

CC-BY-NC- 4.0 

 

Therapeutic strategies for hematological alterations in COVID-19 patients encompass diverse 

approaches—from pharmacological treatments to complex interventions like gene therapy and 

transplantation. For thrombocytopenia, fondaparinux and heparin-based thromboprophylaxis 

are recommended in critically ill patients.(31) Guidelines for COVID-19–associated coagulopathy 

suggest thromboprophylaxis for all hospitalized patients, although the optimal anticoagulation 

regimen remains undefined.(32) 

 

Gene therapy emerges as a promising option to correct specific genetic mutations, particularly 

in hereditary diseases like hemophilia. Hematopoietic stem cell transplantation is crucial for 

treating conditions such as leukemia and lymphoma, though it carries significant risks.(33) 

 

Blood transfusions are essential for patients with severe anemia or thrombocytopenia, providing 

rapid relief and improving overall well-being. Palliative care also plays a vital role in enhancing 

quality of life for patients with terminal hematological diseases. Finally, convalescent plasma 

therapy has demonstrated efficacy in clinical trials for COVID-19, receiving authorization from 

the U.S. FDA and the European Union due to its benefits and minimal side effects.(34) 

 

Ultimately, studying hematological alterations in COVID-19 patients is critical to understanding 

how the virus affects the hematopoietic system and how these changes influence clinical 

management. Although primary manifestations of COVID-19 concentrate in the respiratory tract, 

hematopoietic system involvement can lead to severe complications such as fulminant 

myocarditis and disseminated intravascular coagulation (DIC)—particularly in patients with 

comorbidities, thereby increasing mortality risk.(35,36,37) 

 

The current state of research on hematological alterations in COVID-19 highlights the importance 

of these abnormalities as biomarkers for the diagnosis and management of the disease. 

However, there are still gaps in knowledge regarding the underlying mechanisms that cause 

these alterations and their direct relationship with disease severity, since the studies conducted 

so far have used diverse methodologies and study populations, making direct comparison of 

results difficult.(38) 

 

Aro et al.,(33) note that hematological and laboratory parameters—including blood cell counts 

and morphology—are crucial for evaluating patients with COVID-19. These analyses can provide 

diagnostic clues, assess disease severity, predict clinical course, and monitor systemic 

complications, aiding physicians in treatment planning. 

 

Villa and Lopez,(27) report that lymphopenia may present as moderate (absolute values of 0,5–

1 × 10⁹/L) or severe (<0,5 × 10⁹/L), with the latter associated with higher risk of acute 

respiratory distress syndrome (ARDS). Their research provides a solid foundation for identifying 

and analyzing specific alterations—such as thrombocytopenia, lymphopenia, and 

coagulopathies—common in SARS-CoV-2–infected patients.(20) 

 

According to data from reviewed cases, biochemical marker analysis shows significant variability 

among patients. Hemoglobin ranged widely from 3,3 to 9 g/dL (mean: 8,5 g/dL; SD: 2,67), 

indicating substantial interindividual differences. Leukocyte counts varied from 1,500 to 

33,700/µL (mean: 11,715,67/µL; SD: 11,681,82). Platelet counts ranged from 9 to 267 × 

10³/µL (mean: 117,554 × 10³/µL; SD: 114,91), suggesting variability in coagulation 

capacity.(39.40.41) 

 

Population-based studies across Latin America and the Caribbean observed that approximately 

60 % of hospitalized COVID-19 patients presented lymphopenia—a lymphocyte count reduction 

http://www.revcmpinar.sld.cu/
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associated with greater disease severity and unfavorable prognosis. These findings indicate 

lymphopenia may serve as a prognostic marker in patient assessment.(42) 

 

 

Additionally, thrombocytopenia—defined as low platelet count—has been identified in around 30 

% of patients with severe COVID-19. This finding correlates with increased risk of hemorrhagic 

and thrombotic complications, further complicating clinical management. The Pan American 

Health Organization (PAHO) emphasizes the importance of monitoring platelet levels in 

hospitalized patients to anticipate and manage potential complications.(43) 

 

Regarding treatment frequency, our study identified a significant variety of therapeutic 

interventions, with immunoglobulin being the most common—administered in 13 % of cases. 

Comparative research has corroborated the frequent use of other specific treatments in similar 

populations, underscoring the need for diverse therapeutic approaches to address the 

complexities of these conditions, including systemic inflammation management, pharmacological 

treatment with ceftriaxone, azithromycin, and dexamethasone, immunomodulators, parenteral 

hydration, and insulin infusion depending on the patient’s condition.(44) 

 

 

 

CONCLUSIONS 

 

Beyond respiratory compromise, COVID-19 induces significant hematological and coagulopathic 

alterations—including lymphopenia, neutrophilia, thrombocytopenia, anemia, and elevated D-

dimer—that function as biomarkers of severity and prognosis. These findings, consistent with 

WHO and PAHO reports, are associated with increased morbidity and mortality and underscore 

the need for timely hematological evaluations. Pathophysiology involves lymphocyte apoptosis, 

endothelial dysfunction, coagulation cascade activation, and exacerbated immune responses, 

while SARS-CoV-2 interaction with ACE2 and TMPRSS2 represents a potential therapeutic target. 

Clinical and biochemical heterogeneity—with variations in hemoglobin, leukocytes, platelets, 

glycemia, and creatinine—alongside diverse symptomatology and therapeutic approaches, 

demands an integrated, multidisciplinary, and individualized management strategy. Accurate 

detection via RT-PCR, antigen, and antibody testing is essential for diagnosis and infection 

control. Comorbidities such as diabetes, hypertension, cardiovascular disease, COPD, or cancer 

increase the risk of severe complications and mortality, even affecting life expectancy in 

vulnerable populations. These findings reinforce the importance of ongoing research and 

inclusive strategies to optimize clinical management and reduce health inequities. 

 

 

 

BIBLIOGRAPHIC REFERENCES 

 

1. Villa Palacio, López Henao. Alteraciones hematológicas en COVID-19. Nova [Internet]. 

2020  Dec [citado  29/07/2024];  18(spe35): 75-79.  Disponible en: 

http://www.scielo.org.co/scielo.php?script=sci_arttext&pid=S1794-

24702020000300075&lng=en. 

 

2. Díaz F, Toro A. SARS-CoV-2/COVID-19: el virus, la enfermedad y la pandemia. Rev Fac Cien 

Med Univ Nac Cordoba [Internet] 2021 [citado  29/07/2024]; 78(1): 64-67.  Disponible en: 

https://pmc.ncbi.nlm.nih.gov/articles/PMC8713379/  

http://www.revcmpinar.sld.cu/
http://www.revcmpinar.sld.cu/
http://www.scielo.org.co/scielo.php?script=sci_arttext&pid=S1794-24702020000300075&lng=en
http://www.scielo.org.co/scielo.php?script=sci_arttext&pid=S1794-24702020000300075&lng=en
https://pmc.ncbi.nlm.nih.gov/articles/PMC8713379/


 

 
 Buitrón-Estévez JL, et al 

                                      

                                                  ISSN: 1561-3194   RNPS: 1877 

  Rev Ciencias Médicas. 2025; 29(S2): e7050 
 

  

www.revcmpinar.sld.cu  

P
á
g
in

a
 7

  
  
  

  
  
  

  
  

  
  
  

  
  
  

  
  
  

  
  

  
  
  

  
  

  
  
  

  
  
  
  

  
  
  

  
  

 A
R
T
IC

U
L
O

 R
E
V
IS

IÓ
N

 

CC-BY-NC- 4.0 

 

3. Altelaar AF, Munoz J, Heck AJ. Next-generation proteomics: towards an integrative view of 

proteome dynamics. Nat Rev Genet.  [Internet] 2013 [citado  29/07/2024];   Jan;14(1):35-

48.Disponible en : https://pubmed.ncbi.nlm.nih.gov/23207911/ 

 

4. Gajendra S. Spectrum of hematological changes in COVID-19. Am J Blood Res.  [Internet]  

2022 [citado  29/07/2024]; 15;12(1):43-53. Disponible en: 

https://pmc.ncbi.nlm.nih.gov/articles/PMC8918700/ 

 

5. Aguado T. Epidemiología y subtipos de neoplasias hematológicas en pacientes atendidos en 

un hospital privado de la ciudad de México, durante los años 2008-2015. Universidad Autónoma 

de México [Internet]; 2016 [citado  29/07/2024]. Disponible en : 

https://ru.dgb.unam.mx/server/api/core/bitstreams/05be1e52-02f1-425c-aa2b-

f05e12762c3d/content  

 

6. López-Reyes R, Oscullo G, Jiménez D, Cano I, García-Ortega A. Riesgo trombótico y COVID-

19: revisión de la evidencia actual para una mejor aproximación diagnóstica y terapéutica. Arch 

Bronconeumol. [Internet]   2021 [citado  29/07/2024]; 57:55-64.Disponible en  

https://pmc.ncbi.nlm.nih.gov/articles/PMC7457904/ 

 

7. Rivadeneyra E, Galán R, Zamora I. Guía de laboratorio de hematología. Repositorio 

Universidad Veracruzana. [Internet];  2020 [citado  29/07/2024]:  2-65 .Disponible en: 

https://www.udocz.com/apuntes/749833/guia-de-laboratorio-de-hematologia 

 

8. Martínez García. Hiperglucemia y leucocitosis como predictores de complicaciones 

intrahospitalarias en pacientes con Infarto del miocardio agudo. Rev haban cienc 

méd  [Internet]. 2021 [citado  29/07/2024] ;  20( 6 ). Disponible en:  

http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1729-519X2021000600005&lng=es. 

 

9. Martínez Sánchez, Mercado Avendaño. Coagulación intravascular diseminada y sepsis: 

tratamiento y criterios diagnósticos. Rev Cubana Hematol Inmunol Hemoter  [Internet]. 

2020  Dic [citado  29/07/2024];  36(4).Disponible en: 

http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S0864-02892020000400005&lng=es 

 

10. Sáenz Morales OA, Rubio AM, Yomayusa N, Gamba N, Garay Fernández M. Coagulopatía en 

la infección por el virus SARS-CoV-2 (COVID-19): de los mecanismos fisiopatológicos al 

diagnóstico y tratamiento. Acta Colombiana de Cuidado Intensivo. [Internet].  2022 

[citado  29/07/2024];  January-March; 22(1):44–54. Disponible en: 

https://pmc.ncbi.nlm.nih.gov/articles/PMC7659516/ 

 

11. Serra Valdés, Serra Ruíz, Viera García. Las enfermedades crónicas no transmisibles: 

magnitud actual y tendencias futuras. Rev. Finlay  [Internet]. 2018  Jun 

[citado  29/07/2024];  8(2): 140-148. Disponible en: 

http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S2221-24342018000200008&lng=es. 

 

12. Giardini I, da Poça KS, da Silva PVB, Andrade Silva VJC, Cintra DS, Friedrich K, Geraldino 

BR, Otero UB, Sarpa M. Hematological Changes in Gas Station Workers. Int J Environ Res Public 

Health. [Internet].  2023[citado  29/07/2024]; 20(10):5896. Disponible en: 

https://pmc.ncbi.nlm.nih.gov/articles/PMC10218040/ 

 

 

 

http://www.revcmpinar.sld.cu/
http://www.revcmpinar.sld.cu/
https://pubmed.ncbi.nlm.nih.gov/23207911/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8918700/
https://ru.dgb.unam.mx/server/api/core/bitstreams/05be1e52-02f1-425c-aa2b-f05e12762c3d/content
https://ru.dgb.unam.mx/server/api/core/bitstreams/05be1e52-02f1-425c-aa2b-f05e12762c3d/content
https://pmc.ncbi.nlm.nih.gov/articles/PMC7457904/
https://www.udocz.com/apuntes/749833/guia-de-laboratorio-de-hematologia
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1729-519X2021000600005&lng=es
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S0864-02892020000400005&lng=es
https://pmc.ncbi.nlm.nih.gov/articles/PMC7659516/
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S2221-24342018000200008&lng=es
https://pmc.ncbi.nlm.nih.gov/articles/PMC10218040/


 

 
 Buitrón-Estévez JL, et al 

                                      

                                                  ISSN: 1561-3194   RNPS: 1877 

  Rev Ciencias Médicas. 2025; 29(S2): e7050 
 

  

www.revcmpinar.sld.cu  

P
á
g
in

a
 8

  
  
  

  
  
  

  
  

  
  
  

  
  
  

  
  
  

  
  

  
  
  

  
  

  
  
  

  
  
  
  

  
  
  

  
  

 A
R
T
IC

U
L
O

 R
E
V
IS

IÓ
N

 

CC-BY-NC- 4.0 

 

13. Fialek B, Pruc M, Smereka J, Jas R, Rahnama-Hezavah M, Denegri A, Szarpak A, Jaguszewski 

MJ, Peacock FW, Szarpak L. Diagnostic value of lactate dehydrogenase in COVID-19: A 

systematic review and meta-analysis. Cardiol J. [Internet].   2022[citado  29/07/2024]; 29(5): 

751-758. Disponible en: https://pmc.ncbi.nlm.nih.gov/articles/PMC9550334/ 

 

14. Pichardo-Rodriguez, Peña-Oscuvilca, Diaz-Robles, Mendoza-Sanchez, Carrasco-Vergaray, 

Garcia-Perdomo. Características morfológicas de las médulas óseas en pacientes con infección 

por SARS-Cov2 del Hospital 2 de Mayo, Perú. Rev. Cuerpo Med. HNAAA  [Internet]. 2021  Jul 

[citado  29/07/2024] ;  14(3): 352-356. Disponible en: 

http://www.scielo.org.pe/scielo.php?script=sci_arttext&pid=S2227-

47312021000400016&lng=es. 

 

15. Roque García, Simón Pita , Hernández , Rodríguez García , Lam Díaz . Alteraciones 

hematológicas en sangre periférica de pacientes con COVID-19. Rev Cubana Hematol Inmunol 

Hemoter  [Internet]. 2023  [citado  29/07/2024];  39:  Disponible en: 

http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S0864-02892023000100014&lng=es 

 

16. Balderas-Delgado, Cabrera-García, Baptista-González. Embarazo y COVID-19. 

Consideraciones en la práctica de la hematología. Gac. Méd. Méx  [Internet]. 

2021  [citado  29/07/2024];  157(Suppl 3): S112-S119. Disponible en: 

http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0016-

38132021000900016&lng=es 

 

17. Scolari MJ. COVID-19: el turno de los anticoagulantes. Rev. OFIL·ILAPHAR  [Internet]. 

2020  Sep [citado  29/07/2024];  30(3): 260-261. Disponible en: 

http://scielo.isciii.es/scielo.php?script=sci_arttext&pid=S1699-714X2020000300260&lng=es. 

 

18. Marín-Hernández T, Rodríguez-González M, Vidal M,  Pubillones-Valdivia E,  Sánchez- 

Savigñón M, Morua-Delgado L. Comportamiento de las Infecciones Intrahospitalarias en la 

Clínica de Neurología Infantil del Centro Internacional de Restauración Neurológica. 

Investigaciones Medicoquirúrgicas [Internet]. 2020 [citado 29/07/2024]; 12(3). Disponible en: 

http://revcimeq.sld.cu/index.php/imq/article/view/620 

 

19. Castellanos-Sinco, Pellón-Téllez, Rodríguez-Fuentes K, Mendoza-Oliva, Baltodano-Martínez, 

Muñoz-Vega J, et al. Anormalidades hematológicas en pacientes con el SARS-CoV-2 (COVID-19) 

y sus implicaciones pronósticas. Gac. Méd. Méx  [Internet]. 

2021  [citado  29/07/2024];  157(Suppl 3): S16-S22. Disponible en: 

http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0016-

38132021000900004&lng=es 

 

20. Berzuini A, Bianco C, Paccapelo C, Bertolini F, Gregato G, Cattaneo A, et al. Red cell-bound 

antibodies and transfusion requirements in hospitalized patients with COVID-19. Blood. 

[Internet] 2020 2021  [citado  29/07/2024] Aug 6; 136(6): 766-768 .Disponible en:  

https://pubmed.ncbi.nlm.nih.gov/32559762/ 

 

21. Hushmandi K, Farahani N, Einollahi B, Salimimoghadam S, Alimohammadi M, Liang L, Liu L, 

Sethi G. Deciphering molecular pathways in urological cancers: A gateway to precision 

therapeutics. J Adv Res. [Internet]  2026 Mar [citado  29/07/2024]; 81:967-1003.Disponible 

en: https://pubmed.ncbi.nlm.nih.gov/40516913/ 

 

 

http://www.revcmpinar.sld.cu/
http://www.revcmpinar.sld.cu/
https://pmc.ncbi.nlm.nih.gov/articles/PMC9550334/
http://www.scielo.org.pe/scielo.php?script=sci_arttext&pid=S2227-47312021000400016&lng=es
http://www.scielo.org.pe/scielo.php?script=sci_arttext&pid=S2227-47312021000400016&lng=es
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S0864-02892023000100014&lng=es
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0016-38132021000900016&lng=es
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0016-38132021000900016&lng=es
http://scielo.isciii.es/scielo.php?script=sci_arttext&pid=S1699-714X2020000300260&lng=es
http://revcimeq.sld.cu/index.php/imq/article/view/620
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0016-38132021000900004&lng=es
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0016-38132021000900004&lng=es
https://pubmed.ncbi.nlm.nih.gov/32559762/
https://pubmed.ncbi.nlm.nih.gov/40516913/


 

 
 Buitrón-Estévez JL, et al 

                                      

                                                  ISSN: 1561-3194   RNPS: 1877 

  Rev Ciencias Médicas. 2025; 29(S2): e7050 
 

  

www.revcmpinar.sld.cu  

P
á
g
in

a
 9

  
  
  

  
  
  

  
  

  
  
  

  
  
  

  
  
  

  
  

  
  
  

  
  

  
  
  

  
  
  
  

  
  
  

  
  

 A
R
T
IC

U
L
O

 R
E
V
IS

IÓ
N

 

CC-BY-NC- 4.0 

 

22. Ghío-Suárez G, Alegría-Silva A, García-Arias J. Impacto directo e indirecto del COVID-19 en 

la esperanza de vida al nacer de Chile en el año. Cad Saude Pública. [Internet]  2024 

[citado  29/07/2024]; 40(5): e00182823. Disponible en: 

https://pmc.ncbi.nlm.nih.gov/articles/PMC11111163/ 

 

23. Melendrez-Arango, Durán-Aguirre, Quiñones, Peralta-Peña, Vargas Tratamiento 

farmacológico en pacientes con COVID-19: una revisión integradora. Sanus  [Internet]. 

2021  Dic [citado  29/07/2024];  6: e250. Disponible en: 

http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S2448-

60942021000100205&lng=es 

 

24. Peramo-Álvarez FP, López-Zúñiga MÁ, López-Ruz MÁ. Medical sequels of COVID-19. Med 

Clin (Engl Ed). [Internet].2021[citado  29/07/2024]  22;157(8):388-394. Disponible en: 

https://pmc.ncbi.nlm.nih.gov/articles/PMC8491931/ 

 

25. Diaz Morales Y, Tejeda Castañeda, Díaz Padrón E, Santiago Lopez W, et al. Caracterización 

clínica y epidemiológica de pacientes con la COVID-19. Rev Cub Med Mil  [Internet]. 

2021  [citado  29/07/2024] ;  50(1).Disponible en: 

http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S0138-65572021000100008&lng=es 

 

26. Salasc F, Lahlali T, Laurent E, Rosa-Calatrava M, Pizzorno A. Treatments for COVID-19: 

Lessons from 2020 and new therapeutic options. Curr Opin Pharmacol [Internet] 2022 Feb 

[citado  29/07/2024]; 62: 43-59.Disponible en: 

https://pmc.ncbi.nlm.nih.gov/articles/PMC8598952/ 

 

27. Villa Palacio MI, López Henao E. Alteraciones hematológicas en COVID-19. Nova  [Internet]. 

2020 [citado  29/07/2024];  18(spe35): 75-79. Disponible : 

http://www.scielo.org.co/scielo.php?script=sci_arttext&pid=S179424702020000300075&lng=

en. 

 

28. Beigel JH, Tomashek KM, Dodd LE, Mehta AK, Zingman BS, Kalil AC, et al. ACTT-1 Study 

Group Members. Remdesivir for the Treatment of Covid-19 - Final Report. N Engl J Med. 

[Internet] 2020 Nov [citado  29/07/2024]; 383(19):1813-1826. 

https://pubmed.ncbi.nlm.nih.gov/32445440/ 

 

29. Charostad J, Rezaei Zadeh Rukerd M, Shahrokhi A, Aghda FA, Ghelmani Y, Pourzand P, et 

al. Evaluation of hematological parameters alterations in different waves of COVID-19 pandemic: 

A cross-sectional study. PLoS One. [Internet] 2023 [citado  29/07/2024]; 18(8): 

e0290242.Disponible en : https://pubmed.ncbi.nlm.nih.gov/37624800/ 

 

30. Beldarraín Chaple, Alfonso Sánchez, Morales Suárez, Durán García F, Más Bermejo P. Visión 

histórico-epidemiológica de la COVID-19 en el segundo mes de la epidemia en Cuba. Rev Cubana 

Salud Pública  [Internet]. 2021  Mar [citado  29/07/2024] ;  47(1). Disponible en: 

http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S0864-34662021000100016&lng=es 

 

31. Almuqrin AM, Alotaibi BA, Aldali JA, Alshalani A, AlSudais H, Aldali HJ. Assessing the impact 

of COVID-19 on acute leukemia patients: a comparative analysis of hematological and 

biochemical parameters. BMC [Internet]. 2024[citado  29/07/2024]  11;24(1):576. Disponible 

en : https://pmc.ncbi.nlm.nih.gov/articles/PMC11167824  

 

 

http://www.revcmpinar.sld.cu/
http://www.revcmpinar.sld.cu/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11111163/
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S2448-60942021000100205&lng=es
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S2448-60942021000100205&lng=es
https://pmc.ncbi.nlm.nih.gov/articles/PMC8491931/
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S0138-65572021000100008&lng=es
https://pmc.ncbi.nlm.nih.gov/articles/PMC8598952/
http://www.scielo.org.co/scielo.php?script=sci_arttext&pid=S179424702020000300075&lng=en
http://www.scielo.org.co/scielo.php?script=sci_arttext&pid=S179424702020000300075&lng=en
https://pubmed.ncbi.nlm.nih.gov/32445440/
https://pubmed.ncbi.nlm.nih.gov/37624800/
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S0864-34662021000100016&lng=es
https://pmc.ncbi.nlm.nih.gov/articles/PMC11167824


 

 
 Buitrón-Estévez JL, et al 

                                      

                                                  ISSN: 1561-3194   RNPS: 1877 

  Rev Ciencias Médicas. 2025; 29(S2): e7050 
 

  

www.revcmpinar.sld.cu  

P
á
g
in

a
 1

0
  
  
  

  
  
  

  
  

  
  

  
  
  

  
  
  

  
  

  
  
  

  
  

  
  
  

  
  
  
  

  
  
  

  
  

  
 A

R
T
IC

U
L
O

 R
E
V
IS

IÓ
N

 

CC-BY-NC- 4.0 

 

32. Labrador-Bernal, Valido-Valdes, Campo-Díaz. Valor del leucograma en el proceso diagnóstico 

del paciente pediátrico. Rev Ciencias Médicas  [Internet]. 2022  Dic 

[citado  29/07/2024];  26(6): . Disponible en: 

http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1561-31942022000600021&lng=es. 

 

33. Aro P, Paredes R, Sánchez-Jacinto B, Estrada S, Reyes S, Lezama C, et al . Alteraciones en 

los parámetros hematológicos y anormalidades morfológicas en células sanguíneas en pacientes 

hospitalizados con COVID-19. Hematología  [Internet]. 2023  Dic [citado  29/07/2024];  27(2): 

20-28. Disponible en: https://www.scielo.org.ar/scielo.php?script=sci_arttext&pid=S2250-

83092023000200020&lng=es. 

 

34. Gómez Tejeda J, Dieguez Guach R, Pérez Abreu . Alternativas terapéuticas para el manejo 

de la COVID-19. Rev haban cienc méd  [Internet]. 2020  [citado  29/07/2024];  19(Suppl 1): 

Disponible en: http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1729-

519X2020000400004&lng=es. 

 

35. Melendrez-Arango, Durán-Aguirre, Quiñones, Peralta-Peña, Vargas. Tratamiento 

farmacológico en pacientes con COVID-19: una revisión integradora. Sanus  [revista en la 

Internet]. 2021  Dic [citado  29/07/2024];  6: e250. Disponible en: 

http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S2448-

60942021000100205&lng=es. 

 

36. Tiol-Carrillo A, Enzaldo-de la Cruz P. Leucemia aguda linfoblástica Pre-B. Informe de un caso 

y revisión de la literatura. Rev. Odont. Mex  [revista en la Internet]. 2017  Mar 

[citado  29/07/2024];  21(1): 54-60. Disponible en: 

http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S1870-

199X2017000100054&lng=es.  

 

37. Crisol-Deza D. COVID-19 y leucemia/linfoma T del adulto, sinergia mortal. Medicentro 

Electrónica  [Internet]. 2023  Sep [citado  29/07/2024] ;  27(3): . Disponible en: 

http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1029-30432023000300016&lng=es. 

 

38. aza-Tacca, Ramos-Vilca, Chique-Aguila. Características clínico-epidemiológicas del COVID-

19 en población de altura de Perú. Rev. cient. cienc. salud  [Internet]. 

2023  [cited  29/07/2024];  5: e5110. Available from: 

http://scielo.iics.una.py/scielo.php?script=sci_arttext&pid=S2664-

28912023000100011&lng=en  

 

39. Roque García, Simón Pita, Hernández Rego Y, Rodríguez García K, Lam Díaz. Alteraciones 

hematológicas en sangre periférica de pacientes con COVID-19. Rev Cubana Hematol Inmunol 

Hemoter  [Internet]. 2023  [citado  29/07/2024];  39: . Disponible en: 

http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S0864-02892023000100014&lng=es 

 

40. Milanesio M, Suasnabar DF, Giaj-Merlera A, Cebreros RG, Marucco FA. Reacción 

leucoeritroblástica asociada a infección por COVID-19. Reporte de caso. Rev Fac Cien Med Univ 

Nac Cordoba [Internet].  2021 [citado  29/07/2024]; 78(1): 64-67. Disponible en: 

https://pmc.ncbi.nlm.nih.gov/articles/PMC8713379/ 

 

 

 

 

http://www.revcmpinar.sld.cu/
http://www.revcmpinar.sld.cu/
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1561-31942022000600021&lng=es
https://www.scielo.org.ar/scielo.php?script=sci_arttext&pid=S2250-83092023000200020&lng=es
https://www.scielo.org.ar/scielo.php?script=sci_arttext&pid=S2250-83092023000200020&lng=es
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1729-519X2020000400004&lng=es
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1729-519X2020000400004&lng=es
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S2448-60942021000100205&lng=es
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S2448-60942021000100205&lng=es
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S1870-199X2017000100054&lng=es
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S1870-199X2017000100054&lng=es
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S1029-30432023000300016&lng=es
http://scielo.iics.una.py/scielo.php?script=sci_arttext&pid=S2664-28912023000100011&lng=en
http://scielo.iics.una.py/scielo.php?script=sci_arttext&pid=S2664-28912023000100011&lng=en
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S0864-02892023000100014&lng=es
https://pmc.ncbi.nlm.nih.gov/articles/PMC8713379/


 

 
 Buitrón-Estévez JL, et al 

                                      

                                                  ISSN: 1561-3194   RNPS: 1877 

  Rev Ciencias Médicas. 2025; 29(S2): e7050 
 

  

www.revcmpinar.sld.cu  

P
á
g
in

a
 1

1
  
  
  

  
  
  

  
  

  
  

  
  
  

  
  
  

  
  

  
  
  

  
  

  
  
  

  
  
  
  

  
  
  

  
  

  
 A

R
T
IC

U
L
O

 R
E
V
IS

IÓ
N

 

CC-BY-NC- 4.0 

 

41. Rahman MA, Shanjana Y, Tushar MI, Mahmud T, Rahman GMS, Milan ZH, et al. 

Hematological abnormalities and comorbidities are associated with COVID-19 severity among 

hospitalized patients: Experience from Bangladesh. PLoS One. [Internet].  

2021[citado  29/07/2024] 27;16(7):e0255379. Disponible en: 

https://pubmed.ncbi.nlm.nih.gov/34314447/ 

 

42. OMS. Manejo clínico de la infección respiratoria aguda grave presuntamente causada por el 

nuevo  coronavirus (nCoV), Organizaciòn Mundial de la Salud  [Internet];   2020 [citado 

17/07/2024] Disponible en: https://iris.who.int/bitstream/handle/10665/330856/WHO-nCoV-

Clinical-2020.2-spa.pdf?sequence=1&isAllowed=y. 

 

43. OPS. La COVID-19 es ahora un problema de salud establecido y persistente [Internet]; 2023 

[citado 29/07/2024] Disponible en:https://paho.org/es/noticias/8-5-2023-covid-19-es-ahora-

problema-salud-establecido-persistente. 

 

44. homali W, Gotlib J. World Health Organization and International Consensus Classification of 

eosinophilic disorders: 2024 update on diagnosis, risk stratification, and management. Am J 

Hematol. [Internet].2024  [citado 29/07/2024]  May;99(5):946-968.Disponible en: 

https://pubmed.ncbi.nlm.nih.gov/38551368/ 

 

 

 

 

 

 

 

 

 

 

 

http://www.revcmpinar.sld.cu/
http://www.revcmpinar.sld.cu/
https://pubmed.ncbi.nlm.nih.gov/34314447/
https://iris.who.int/bitstream/handle/10665/330856/WHO-nCoV-Clinical-2020.2-spa.pdf?sequence=1&isAllowed=y
https://iris.who.int/bitstream/handle/10665/330856/WHO-nCoV-Clinical-2020.2-spa.pdf?sequence=1&isAllowed=y
https://paho.org/es/noticias/8-5-2023-covid-19-es-ahora-problema-salud-establecido-persistente
https://paho.org/es/noticias/8-5-2023-covid-19-es-ahora-problema-salud-establecido-persistente
https://pubmed.ncbi.nlm.nih.gov/38551368/

