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ABSTRACT

Introduction: Dengue is an infectious, systemic and dynamic disease, in which there are
alterations in hematological variables which can result in severe complications of the disease. In
Pinar del Rio, in spite of the high incidence of this arbovirosis, there are few reports of the
hematological alterations that occur in this disease.

Objective: To describe the main demographic and clinical characteristics and hematological
alterations in patients with dengue fever from the Raul Sdnchez health area admitted to the Ledn
Cuervo Rubio Teaching and Surgical Clinical Hospital in Pinar del Rio province in 2019.
Methods: An observational, descriptive and cross-sectional study was carried out, which
included 141 patients. The information was obtained from medical records and databases of the
statistical departments. Descriptive statistics of absolute and relative frequencies were applied
to the data obtained.

Results: Hospitalization for dengue fever was more frequent in patients between 41 and 50
years of age (26,2 %), men (54,6 %) and white-skinned (85,1 %). The most prevalent symptom
was fever (92,2%) and complications were effusion (19,1 %) and bleeding (18,4 %). 59,6 % of
patients with dengue fever presented hematological alterations, more frequent in patients over
50 years of age (31,2 %) and white skin. Leukopenia predominated (39,6 %), followed by
hemoconcentration (19,9 %) and thrombocytopenia (15,6 %).

Conclusions: Dengue presented demographic and clinical characteristics similar to national and
international reports, and hematologic alterations were found in more than half of the patients
included in the study.
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RESUMEN

Introduccion: el dengue es una enfermedad infecciosa, sistémica y dinamica, en la que se
presentan alteraciones en las variables hematoldgicas, las cuales pueden resultar en
complicaciones graves de la enfermedad. En Pinar del Rio, a pesar de la alta incidencia de esta
arbovirosis, existen escasos reportes de las alteraciones hematoldgicas que se presentan en esta
enfermedad.

Objetivo: describir las principales caracteristicas demograficas, clinicas y alteraciones
hematoldgicas en pacientes con dengue del area de salud Raul Sanchez, ingresados en el
Hospital Clinico Quirdrgico Docente Ledn Cuervo Rubio de la provincia Pinar del Rio, en el aio
2019.

Métodos: se realizd un estudio observacional, descriptivo, y transversal que incluyé a 141
pacientes. La informacion se obtuvo de las historias clinicas y las bases de datos de los
departamentos estadisticos, a los datos obtenidos se les aplicaron estadistica descriptiva del tipo
de frecuencias absolutas y relativas.

Resultados: |la hospitalizacion por dengue fue mas frecuente en pacientes entre 41 y 50 afios,
hombres y de piel blanca. El sintoma mas prevalente resultd la fiebre, como complicaciones el
derrame y el sangramiento. El 59,6 % de los pacientes con dengue presentd alteraciones
hematoldgicas, mas frecuentes en mayores de 50 afios y de piel blanca. Predomind la leucopenia,
seguido de la hemoconcentracion y la trombocitopenia.

Conclusiones: el dengue presentd caracteristicas demograficas y clinicas similares a los
reportes nacionales e internacionales constatandose alteraciones hematoldgicas en mas de la
mitad de los pacientes incluidos en el estudio.

Palabras clave: Dengue; Variables Hematoldgicas; Complicaciones; Plaquetas; Recuento de
Plaquetas.

INTRODUCTION

Among the emerging infectious diseases affecting humans and constituting a global health
problem is Dengue, which along with other arbovirosis is transmitted by the Aedes Aegypti
mosquito (main vector transmitter).(t) It generally presents as an epidemic, with a wide
spectrum of clinical pictures, among the most characteristic symptoms and signs are: fever,
headache, myalgia and arthralgias among others.(® The main hematological alterations that
occur are leukopenia, hemoconcentration and especially thrombocytopenia (with figures below
150x109/1), due to the suppression of hematopoiesis and increased vascular permeability,
among other causes, constituting one of the warning signs of Dengue infection.

Bleeding is the most frequent complication of this entity, as well as effusions and shock.*> The
severity and evolution of the cases depend on host, virus and environmental factors. Risk factors
include age, especially children and the elderly, white race, female sex, the patient's immune
status, the virulence of the infecting strain and some chronic diseases, among others.(®

The WHO estimates that more than 390 million human beings fall ill annually, of which 2,5 %
die,”) a figure that could underestimate the real incidence if asymptomatic cases that are not
quantified are taken into account.®® All this explains why it becomes a serious health dilemma
for humanity, with a very high cost, taking into account that the medical care provided is in
addition to the control measures and the working hours lost by the patients. Dengue is the most
frequent and rapidly progressing infectious disease in the world (®:
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Since the middle of the last century, the virus has been spreading in Central and South
America,® due to several economic and social factors, such as travel, migration, climate change
and inadequate environmental hygiene (19 in addition to the ecological characteristics of this
region,(11)

In Cuba, the first epidemic was reported in 1981, which affected all the provinces,1® there is
still a risk of Dengue transmission since population practices that favor it persist, in spite of the
fact that our health system has taken strategies for more than 20 years, managing to increase
the level of knowledge of the population about this disease and its prevention.(*?) Surveillance is
maintained because the transmitting mosquito still exists in the country and a significant number
of travelers and collaborators who visit, reside or work in African countries, where outbreaks are
still frequently reported. Outbreaks have been reported in several provinces of our country in
the last decades, including Pinar del Rio.(13:2)

Dengue is a viral disease of growing importance for human health, so that knowledge of the
main symptoms, hematological alterations and complications associated with the course of the
disease is essential for the proper management of these patients. In Pinar del Rio, in spite of the
high incidence of the disease, few studies have been carried out in this sense.

Therefore, the aim of this study is to describe the main demographic and clinical characteristics
and hematological alterations in patients with dengue fever from the Raul Sdnchez health area
admitted to the Ledn Cuervo Rubio Teaching and Surgical Clinic Hospital in Pinar del Rio province
in 2019.

METHODS

An observational, descriptive and transversal study was carried out in the Teaching, Clinical,
Surgical Hospital Leon Cuervo Rubio, in the year 2019. Universe: The universe was represented
by all patients admitted to that institution during that year, belonging to the Rall Sanchez health
area, with a confirmed diagnosis of Dengue (492 patients). Sample: A non-probabilistic
purposive sampling was carried out and the sample (n = 141 patients) was represented by all
patients who met the inclusion criteria defined for this research.

Inclusion criteria: Patients with a confirmed diagnosis of Dengue, belonging to the Raul
Sanchez health area, adults (over 18 years of age), with no history of suffering from
hematological diseases whose clinical history allowed the collection of all the variables to be
studied.

Exclusion criteria: Patients with missing information in the clinical histories.

Definition and operationalization of variables: Qualitative variables (sex, skin color, clinical
manifestations, hematological alterations, complications) and quantitative variables (age,
hematocrit, leukocyte count, platelet count) were identified based on previous knowledge.
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Operationalization of variables

Variable
Age

Skin color

Sex

Clinical
manifestations

Complications

Hematocrit

Total leukocyte
count

Platelet count

Hematologic
alterations

Classification

Discrete
quantitative

Qualitative
nominal
polytomous

Qualitative
nominal
dichotomous

Qualitative
nominal
polytomous

Qualitative
nominal
polytomous

Quantitative
continuous
Discretized

Quantitative
continuous
Discretized

Quantitative
continuous
Discretized

Qualitative
nominal
dichotomous

Scale

19 to 30 years of age
31 to 40 years
41 to 50 years
From 51 to 60 years old
61 to 70 years old
Older than 71 years

White, black, mestizo

Male
Female

Fever
Headache
Arthralgia

Myalgia
Pruritus
Exanthema
Abdominal pain

Stroke
Bleeding
Shock

Normal:
In man from 0,41 to
0,54 L/L
In woman from 0, 37 to
0,47 L/L
Altered:

Above
(hemoconcentration) or
below (anemia) normal

reference values for
both sexes

Normal: 5 to 10 x 109/L
Altered: below 5 x 109/L
(leukopenia) or above
10 x 109/L
(leukocytosis)

Normal: 150 to 350
thousand x 109/L
Altered: below 150 x
109/L
(thrombocytopenia) or
above 350 thousand x
109/L (thrombocytosis)

No: When the
hematocrit, platelet
count and total
leukocyte count values

Indicator

Absolute frequency (AF)
y and relative frequency
(RF).

Absolute frequency (AF)
and relative frequency
(RF)

Absolute frequency (FA)
and relative frequency
(FR)

Absolute Frequency (AF)
and Relative Frequency
(RF)

Absolute frequency (AF)
and relative frequency
(RF)

Absolute Frequency (AF)
and Relative Frequency
(RF)

Absolute Frequency (AF)
and Relative Frequency
(RF)

Absolute Frequency (AF)
and Relative Frequency
(RF)

Absolute Frequency (AF)
and Relative Frequency
(RF)
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are within the normal
values described for
these variables.
Yes: When the values of
hematocrit, platelet
count and total
leukocyte count are

altered
Type of Qualitative Alterations in Absolute frequency (AF)
hematological nominal hematocrit: Anemia or and relative frequency
alteration polytomous hemoconcentration. (RF)

Leukocyte alterations:
Leukopenia or
leukocytosis.

Platelet alterations:

Thrombocytopenia and

Thrombocytosis

Methods of data processing and analysis:

Empirical (observation, documentary review), theoretical (analysis and synthesis and logical
historical) and statistical (descriptive) methods were used for the research. In order to obtain
the necessary information, an analysis of the protocols for the care of patients with Dengue fever
was carried out to learn about the current situation.

With the previous knowledge, qualitative and quantitative variables were identified, which
allowed the application of elements of descriptive statistics.

The procedure for the collection of information was as follows: the medical records of the affected
patients were reviewed, as well as the databases of the statistical departments of the Ledn
Cuervo Rubio Surgical and Clinical Teaching Hospital in order to obtain the necessary data and
incorporate them into a database in Microsoft® Excel 2010.

Statistical processing: The information obtained from the patients' medical records was stored
in a database created with Microsoft® Excel 2010 software and processed with SPSS version 22
working on Windows XP.

For the statistical analysis of said information and given the characteristics of the same, the final
results were processed and presented in distribution tables and frequencies (absolute and
relative %), and figures, for better understanding.

This research complied with the basic ethical principles of the research process. A research
project was prepared, discussed and approved by the Scientific Council of the Faculty of Medical
Sciences "Dr. Ernesto Guevara de la Serna" and its corresponding Ethics Committee. All data
obtained were used for strictly professional purposes, respecting the identity and confidentiality
of the information collected.
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RESULTS

Table 1. Distribution of patients taking into account age, sex and skin color. Ledn Cuervo
Rubio Teaching Clinical Surgical Hospital, 2019.

Age Sex Skin color Total
(vears) Female Male White Mestizo Black
No. % No. % No. % No. % No. %
De 19 a 8 5,7 20 14,2 25 17,7 1 0,7 2 1,4 28 19.9

30
De 31 a 11 7,8 6 4,3 15 10,6 0 0,0 2 1,4 17 12.1
40
De 41 a 19 13,5 18 12,8 27 19,1 1 0,7 9 6,4 37 26.2
50
De 51 a 16 11,3 13 9,2 26 18,4 0 0,0 3 2,1 29 20.6
60
De 61 a 8 5,7 12 8,5 18 12,8 0 0,0 2 1,4 20 14.2
70
Mayor 2 1,4 8 5,7 9 6,4 0 0,0 1 0,7 10 7.1
de 71
Total 64 | 454 | 77 | 54,6 | 120 | 85,1 2 1,4 19 13,5 | 141 | 100.0

Source: Medical Records.

Table 1 shows that the most represented age group was 41 to 50 years old (26,2 % of the
sample); the presence of patients older than 71 years old with dengue fever was less frequent
(7,1 %). Men (54,6 %) and white skin color (85,1 %) were more frequent in the group of patients
studied.

Table 2. Distribution of patients according to clinical manifestations.

Clinical manifestations No. %
Fever 130 92,2
Headache 110 78,0
Arthralgia 97 68,8
Myalgia 79 56,0

Retro orbital pain 74 52,5
Pruritus 47 33,3
Exanthema 45 31,9
Abdominal pain 39 27,7

Source: Clinical Histories.

On studying the wide range of symptoms and signs present in the patients, it was found that
92,2 % of the patients presented fever, this being the most frequent symptom, followed by
headache and arthralgia, observed in 78,0 % and 68,8 % of the patients studied, respectively.
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25
19,1%
20 18,4 %

15

10

0,7 %

Derrame Sangramiento Shock

Source: Clinical Histories.
Fig. 1 Frequency of complications in the series studied.

In the series studied, effusion was the most frequent complication with 19,1 %, followed by
bleeding with 18,4 % and less frequent shock with only 0,7 %.

Table 3. Distribution of patients taking into account the presence or absence of hematological
alterations according to age, skin color and sex.

‘ Age ‘ Hematological alterations

| ‘ No ‘ Yes ‘ Total

| " No. | % [ No. | % | No. | %
| From 19 to 30 years of age . 14 | 246 | 14 | 16,7 | 28 | 19,9
| From 31 to 40 years 9 158 | 8 | 95 | 17 | 121
| 41 to 50 years of age .19 | 333 | 18 | 21,4 | 37 | 26,2
| 51 to 60 years old L7 12,3 | 22 | 262 | 29 | 20,6
| 61 to 70 years .6 ' 10,5 | 14 | 16,7 | 20 | 14,2
| Older than 70 2 '35 | 8 | 95 | 10 | 71
| Total ' 57 | 404 | 84 | 59,6 | 141 | 100
| Skin color | | | | | |

| B . 47 | 8,5 | 73 | 8,9 | 120 | 851
| M 1 1,8 |1 |12 | 2 | 1,4
| N 9 ' 158 | 10 | 11,9 | 19 | 13,5
| Sex | | | | | |

| F . 27 | 47,4 | 37 | 440 | 64 | 454
| M . 30 | 526 | 47 | 560 | 77 | 54,6

Source: Medical Records.
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The table shows that, out of a total of 141 patients, 59,6 % presented hematological alterations,
with 26,2 % corresponding to patients in the 51-60 years age group followed by the 41-50 years
age group with 21,4 %, with these alterations also predominating in patients with white skin
color (86,9 %) and male sex (56,0 %).

45
40
35
30
25
20
15
10

39.6%

19.9%

15.6%

Hemoconcentracion Leucopenia Trombocitopenia

Source: Medical records.
Fig. 2 Frequency of hematological alterations in the series studied

The figure shows that in the present study leukopenia predominated followed by
hemoconcentration and thrombocytopenia, with 39,6 %, 19,9 % and 15,6 % respectively.

DISCUSSION

Dengue virus infection is one of the most important public health problems in tropical countries,
affecting a large number of population of different ages, sex and race.

In the present investigation, the most represented age group was 41 to 50 years old (26,2 %)
and the male sex with 54,6 % of the sample, which could be related to the greater exposure to
the vector in the early morning and evening hours, as well as to the place and type of work
performed by the person, with men being more prone to be out of the home at these times and
to perform night work. These results correspond with studies conducted by Baitha(*4) in similar
studies.

In the study, patients with white skin color predominated with 85,1 %, which can be explained
by the predominance of white skin in the population group to which the sample belongs. This
aspect is not referred to in the literature reviewed.
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Dengue presents a variation in its clinical presentation depending on the patient and the
incubation period, where the most frequent symptoms are fever and headache, with myalgias,
arthralgias, retroorbital pain, pruritus, exanthema and sometimes abdominal pain.(1>16)
Accordingly, in the present investigation 92,2 % of the patients studied had fever and 78,0 %
and 68,8 % had headache and arthralgia, respectively.

Fever is a clinical manifestation that accompanies a large number of diseases, especially
infectious diseases. In the particular case of dengue fever, the entry and replication of the virus
in the cell provokes a powerful immune response with the release of proinflammatory cytokines
such as IL-1B and IL-6 that induce the production of prostaglandins (PGE2) by the pre-optic area
of the hypothalamus, which are directly responsible for triggering the mechanisms of
temperature elevation, increasing the hypothalamic thermostat set point, creating a new balance
between heat production and heat loss by the organism. The presence of fever in these patients
is reported in more than 90 % of cases in multiple investigations, accompanied in most cases
by headache, arthralgias and/or myalgias.(14.17:18)

Bleeding by different routes, pleural effusion and shock are usually the most frequent
complications in patients with dengue, mainly due to the hematological alterations mentioned
above. Hemorrhage or bleeding may be the result of the previously described vascular
endothelial lesion that causes an alteration of hemostasis (physiological mechanism of protection
against blood loss), thrombocytopenia or platelet malfunction that may cause aberrant
coagulation or a combination of both factors, which supports the results presented in the present
investigation.

The amount of bleeding may vary from mild to severe in dengue hemorrhagic fever, causing in
some cases a fatal outcome, and will depend on the degree of endothelial lesion and the state
of platelets.(*®) The liquid that escapes to the extravascular space accumulates in different
cavities (pleural and ascitic effusions) causing, depending on the amount, respiratory
difficulty.®

Leukopenia is usually a frequent finding in about 68,4 % of patients,(?!) or the majority of cases,
which corresponds to the present study. In another study of 99 patients, 44 had leukopenia.(2%)

When the cell becomes infested with the dengue virus, the infection migrates to the lymph nodes,
recruiting monocytes and macrophages which become the target of the infection, which spreads
through the lymphatic system, affecting several cells such as splenic and hepatic macrophages.
The virus also affects circulating mononuclear cells in the blood, other immune cells may undergo
apoptosis, causing leukopenia which predisposes the patient to other infections.(?? Shamsunder
reports an incidence of leukopenia of 20 %,(3) lower than in the studies cited above and in this
study.

Hemoconcentration, calculated by an increase of 20 % or more in hematocrit, suggests
hypovolemia due to increased vascular permeability and plasma extravasation.(?¥ The
magnitude of hematocrit variation may be related to the appearance of hemorrhagic
manifestations. The immune response generated by the virus and the activation of monocytes,
macrophages and lymphocytes among other defense cells, increase the production of
inflammatory cytokines (Interleukins, interferon, tumor necrosis factor and others) and this
storm of cytokines together with the activation of complement by the degradation products of
the virus injure the endothelial cells increasing vascular permeability, causing fluid to leak from
inside the cell, causing cellular dehydration and hemoconcentration. This justifies the results
obtained in the study, where the main alteration in hematocrit was hemoconcentration.(2%
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Suwarto and Hidayat in their study report that 16,9 % and 12,1 % of patients had
hemoconcentration and thrombocytopenia respectively.(?®) Similar result to the present
investigation where 19,9 % presented elevated hematocrit values and 15,6 % a low platelet
count, in addition to leukopenia in 39 % of cases. Several studies reviewed report the three
hematological alterations already described, with high incidence,?”:?8) while another study
reviewed only coincides with leukopenia in 45,5 % of the cases, but hematocrit was elevated in
only 9,8 % of the cases.(??

In severe infection with increased vascular permeability, decreased blood volume, blood
pressure and hemodynamic instability, shock may appear as a complication and frequent cause
of death of the patient if not treated adequately and in a timely manner.(30%:31)

Hematological alterations are common in the course of dengue infection, due to the
pathophysiology of this disease, with a decrease in the number of platelets (thrombocytopenia)
and leukocytes (leukopenia), as well as an increase in hematocrit (hemoconcentration), which
is consistent with the results obtained in the present study. The appearance of these laboratory
findings are frequently reported and are usually between days 3 and 8 of the course of the
disease.(?”)

CONCLUSIONS

After all the analysis, it can be concluded that hospitalization for dengue fever was more frequent
in patients between 41 and 50 years old, male and white, with hematological alterations being
more frequent in white patients over 50 years old.

The clinical manifestations included fever, headache and arthralgias. Hematological parameters
were modified during admission in most of the patients, with changes in platelet count being
related to the subsequent appearance of complications and hematological alterations being
responsible for a longer hospital stay.

Conflict of interests
The autors declare that does not exist an interest conflict.

Authorship Contribution
the authors participated in the conceptualization, research, writing - initial draft, writing -
revision and editing.

Financing
None

Additional material
Additional material to this article can be consulted in its electronic version available at:
www.revcmpinar.sld.cu/index.php/publicaciones/rt/suppFiles/5641

\‘, SEALMSR“, www.revempinar.sld.cu CC-BY-NC 4.0

ORIGINAL ARTICLE

Pagina 10


http://www.revcmpinar.sld.cu/
http://www.revcmpinar.sld.cu/
http://www.revcmpinar.sld.cu/index.php/publicaciones/rt/suppFiles/5641

o ISSN: 1561-3194 RNPS: 1877
Catala-Rivero Y, et al. Rev Ciencias Médicas. 2023; 27(2023): 5641

BIBLIOGRAPHIC REFERENCES

1.Teich V, Arinelli R, Fahham L. Aedes aegypti e sociedade: o impacto econémico das arboviroses
no Brasil. J Bras Econ Saude [Internet]. 2017 [citado 22/11/2020]; 9(3): 267-276. Disponible
en: https://docs.bvsalud.org/biblioref/2018/04/883013/d0i-1021115 jbesvOn3p267-76.pdf

2. Llibre Mendoza E, Corrales Reyes I. Caracterizacion de pacientes con sospecha de arbovirosis
atendidos en un policlinico de Jiguani, Granma. Revista Cubana de Investigaciones Biomédicas
[Internet]. 2020 [citado 24/02/20217; 39(4): 671. Disponible en:
http://scielo.sld.cu/scielo.php?script=sci arttext&pid=S0864-03002020000400005

3. Hoyos Rivera A, Pérez C. Espectro clinico del dengue. Rev Cubana Med [Internet]. 2012 [citado
24/02/20217; 51(1): 61-68. Disponible en:
http://scielo.sld.cu/scielo.php?script=sci arttext&pid=50034-75232012000100007&nrm=iso

4. Huang W, Lee I, Chen Y, Tsai C, Liu J. Characteristics and predictors for gastrointestinal
hemorrhage among adult patients with dengue virus infection: Emphasizing the impact of
existing comorbid disease(s). PLoS ONE [Internet]. 2018 [citado 12/12/2020]; 13(2):
€0192919. Disponible en: https://pubmed.ncbi.nim.nih.gov/29462169/

5. Lopez Santiso P, Robaina Castillo J, Hernandez Garcia F, Santiso Ramos M. Comportamiento
clinico-epidemioldgico del dengue en Cuba. Una actualizacion necesaria. Revista Universidad
Médica Pinarefia [Intenet]. 2017 [citado 24/01/2021]; 13(1): 44-64. Disponible en:
https://www.medigraphic.com/cgi-bin/new/resumen.cgi?IDARTICULO=81048

6. Alvarez A, Guerrero M, Gutiérrez 1. Investigacion dirigida: Criterios de gravedad con respecto
a dengue grave. San José: Universidad de Iberoamérica; 2017.

7. Valdivieso Sanchez E. Arbovirosis febriles agudas emergentes: Dengue, Chikungunya y Zika.
Sociedad Espafiola de Médicos Generales y de Familia [Intenet]. 2017 [citado 25/01/2021]7;
6(3): 127-130. Disponible en: http://mgyf.org/wp-
content/uploads/2017/06/mqgyf2017 016.pdf

8. Ortiz Mesina J, Caballero Hoyos ], Trujillo X, Ortiz Mesinad M. Complicaciones obstétricas del
dengue y la chikungunya en la paciente embarazada. Rev Med Inst Mex Seguro Soc [Intenet].
2019 [citado 13/02/20217; 57(3): 162-9. Disponible en:
https://www.medigraphic.com/pdfs/imss/im-2019/im193h.pdf

9. Rosenberg M, Echavarria G, Luduefia A, Estrada G, Molina M. Hemofagocitosis secundaria a
dengue. Medicina (Buenos Aires) [Intenet]. 2018 [citado 28/12/2020]; 78(1): 37-40. Disponible
en: https://www.medicinabuenosaires.com/indices-de-2010-a-2018/volumen-78-ano-2018-
no-1-indice/hemofagocitosis-secundaria-a-dengue/

10. Guzman M, Vazquez S, Alvarez M, Pelegrino J. Vigilancia de laboratorio de dengue y otros
arbovirus en Cuba, 1970-2017. Rev Cubana Med Trop [Intenet]. 2019 [citado 22/07/2020];
71(1): e338. Disponible en: http://scielo.sld.cu/scielo.php?script=sci arttext&pid=S0375-
07602019000100008

\‘, S,&LMER“, www.revcmpinar.sld.cu CC-BY-NC 4.0

ORIGINAL ARTICLE

Pagina 11


http://www.revcmpinar.sld.cu/
http://www.revcmpinar.sld.cu/
https://docs.bvsalud.org/biblioref/2018/04/883013/doi-1021115_jbesv9n3p267-76.pdf
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S0864-03002020000400005
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S0034-75232012000100007&nrm=iso
https://pubmed.ncbi.nlm.nih.gov/29462169/
https://www.medigraphic.com/cgi-bin/new/resumen.cgi?IDARTICULO=81048
http://mgyf.org/wp-content/uploads/2017/06/mgyf2017_016.pdf
http://mgyf.org/wp-content/uploads/2017/06/mgyf2017_016.pdf
https://www.medigraphic.com/pdfs/imss/im-2019/im193h.pdf
https://www.medicinabuenosaires.com/indices-de-2010-a-2018/volumen-78-ano-2018-no-1-indice/hemofagocitosis-secundaria-a-dengue/
https://www.medicinabuenosaires.com/indices-de-2010-a-2018/volumen-78-ano-2018-no-1-indice/hemofagocitosis-secundaria-a-dengue/
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S0375-07602019000100008
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S0375-07602019000100008

o ISSN: 1561-3194 RNPS: 1877
Catala-Rivero Y, et al. Rev Ciencias Médicas. 2023; 27(2023): 5641

11. Espinal M. Chikunguiia: primera arbovirosis emergente en el siglo XXI en las Américas. Rev
Panam Salud Publica [Internet]. 2017 [citado 02/02/2021]; 41(108): 650. Disponible en:
https://iris.paho.org/handle/10665.2/34141

12. Hernandez Y, Pérez Chacon D, Portal R, Polo V, Castro Peraza M. Abordaje de la comunicacion
para la prevencidon de arbovirosis en Cuba versus conocimientos, percepciones y practicas de la
poblacidon. Revista Cubana de Medicina Tropical [Internet]. 2019 [citado 14/02/2021]; 71(3):
e407. Disponible en: http://scielo.sld.cu/scielo.php?script=sci arttext&pid=S0375-
07602019000300007

13. Lépez Herrera A, Gomez Torres F, Swaby Donicario V, Sanchez Lara E, Proenza Rodriguez
P. Prevalencia puntual de arbovirosis en salas del Hospital General Docente “Dr. Agostinho Neto”,
Guantanamo. Revista de Informacién Cientifica. Guantdanamo [Internet]. 2017 [citado
28/12/2020]; 96(5): 892-901. Disponible en:
http://www.revinfcientifica.sld.cu/index.php/ric/article/view/1751/3269

14. Baitha U, Shankar S, Kodan P, Singla P, Ahuja ], Agarwa S, et al. Leucocytosis and early
organ involvement as risk factors of mortality in adults with dengue fever. Drug Discoveries &
Therapeutics [Intenet]. 2020 [citado 24/01/2021]; 14(6):313-318. Disponible en:
https://pubmed.ncbi.nlm.nih.gov/33390410/

15. Willem Calderén-Miranda 1]JAM, Rojas Martinez ], Cabeza Morales M, Moscote Salazar L.
Hemorragia Intracerebral como complicacion de dengue grave. Revista Mexicana de
Neurociencia [Intenet]. 2017 [citado 20/12/2020]; 18(2): 122-127. Disponible en:
https://www.medigraphic.com/cgi-bin/new/resumen.cqi?IDARTICULO=74281

16. Heinemann M, Bigdon E, Veletzky L, Jordan S, Jochum J, KnospeV , et al. Acute Vision Loss
in a Young Returning Traveler with Dengue Fever. Am. J. Trop. Med. Hyg [Intenet]. 2020 [citado
25/12/2020]; 103(5):2026-2028.Disponible en: https://pubmed.ncbi.nim.nih.gov/32901600/

17. Del Carpio Orantes L, Moreno Aldama N, Sanchez Diaz J. Caracterizacion clinica de dengue,
chikungufia y Zika durante 2016 en Veracruz, México. Med Int Méx [Internet]. 2020 [citado
22/12/2020]; 36(2): 147-152. Disponible en: https://www.medigraphic.com/cgi-
bin/new/resumen.cgi?IDARTICULO=93191

18. Rojas Hernandez ], Bula S, Cardenas Hernandez V, Pacheco R, Alzate Sanchez R. Factores
de riesgo asociados al ingreso a unidad de cuidados intensivos en pacientes pediatricos
hospitalizados por dengue en Cali,Colombia. Rev CES Med [Intenet]. 2020 [citado 24/01/2020];
34(2): 93-102. Disponible en: http://www.scielo.org.co/pdf/cesm/v34n2/0120-8705-cesm-34-

02-93.pdf

19. Hottz E, Tolley N, Zimmerman G. Platelets in dengue infection. Dru Disease Mechanisms
[Internet]. 2011 [citado 17/03/2021]; 8: 33-38. Disponible en:
https://www.nature.com/articles/srep41697

20. Jayanthi H, Tulasi S. Correlation study between platelet count, leukocyte count,
nonhemorrhagic complications, and duration of hospital stay in dengue fever with
thrombocytopenia. J Family Med Prim Care [Internet]. 2016 [citado 09/04/2021]; 5(1): 120-3.
Disponible en: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4943117/

21. Araya Umana L, Wilson Salazar E. Dengue hallazgos hematoldgicos y de imagen. evista
medica de costa rica y centroamerica [Internet]. 2016 [citado 17/03/2021]; LXXIII (620): 665-
668. Disponible en: https://www.medigraphic.com/pdfs/revmedcoscen/rmc-2016/rmcl63at.pdf

\‘, SEALMSR“, www.revempinar.sld.cu CC-BY-NC 4.0

ORIGINAL ARTICLE

Pagina 12


http://www.revcmpinar.sld.cu/
http://www.revcmpinar.sld.cu/
https://iris.paho.org/handle/10665.2/34141
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S0375-07602019000300007
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S0375-07602019000300007
http://www.revinfcientifica.sld.cu/index.php/ric/article/view/1751/3269
https://pubmed.ncbi.nlm.nih.gov/33390410/
https://www.medigraphic.com/cgi-bin/new/resumen.cgi?IDARTICULO=74281
https://pubmed.ncbi.nlm.nih.gov/32901600/
https://www.medigraphic.com/cgi-bin/new/resumen.cgi?IDARTICULO=93191
https://www.medigraphic.com/cgi-bin/new/resumen.cgi?IDARTICULO=93191
http://www.scielo.org.co/pdf/cesm/v34n2/0120-8705-cesm-34-02-93.pdf
http://www.scielo.org.co/pdf/cesm/v34n2/0120-8705-cesm-34-02-93.pdf
https://www.nature.com/articles/srep41697
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4943117/
https://www.medigraphic.com/pdfs/revmedcoscen/rmc-2016/rmc163at.pdf

o ISSN: 1561-3194 RNPS: 1877
Catala-Rivero Y, et al. Rev Ciencias Médicas. 2023; 27(2023): 5641

22. E, Martina E, Koraka P, Osterhaus A. Dengue Virus Pathogenesis: an Integrated View.
Clinical microbiology reviews [Internet]. 2009 [citado 09/04/2021]; 22(4): 564-581. Disponible
en: https://pubmed.ncbi.nlm.nih.gov/19822889/

23. Shamsunder K. A Study on Clinical and Hematological Profile of Dengue Fever in a Tertiary
Care Hospital. IAIM [Internet]. 2017 [citado 09/04/2021]; 4(8): 96-102. Disponible en:
https://iaimjournal.com/wp-content/uploads/2017/08/iaim 2017 0408 14.pdf

24. Diaz Quijano F, Martinez Vega R. Asociacién entre la magnitud del viraje del hematocrito y
otros indicadores de severidad en dengue. Colombia Médica, North America [Internet]. 2009
[citado 06/04/20217; 40(4): 408-414. Disponible en:
https://colombiamedica.univalle.edu.co/index.php/comedica/article/view/671

25. Martinuzzo M. Sistema de coagulacién - Blood Coagulacion System Physiology. Hematologia
[Internet]. 2017 [citado 12/03/2021]; 21: 31 - 42. Disponible en:
https://www.sah.org.ar/revistasah/numeros/vol21/extra/08-Vol%2021-extra.pdf

26. Suwarto S, Hidayat M. Dengue score as a diagnostic predictor for pleural effusion and/or
ascites: external validation and clinical application. BMC Infectious Diseases [Internet]. 2018
[citado 09/04/20217; 18: 90. Disponible en:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5824608/

27. Chaloemwong J, Tantiworawit A. Useful clinical features and hematological parameters for
the diagnosis of dengue infection in patients with acute febrile illness: a retrospective study.
BMC Hematology [Internet]. 2018 [citado 09/04/2021]; 18:20. Disponible en:
https://pubmed.ncbi.nlm.nih.gov/30181881/

28. Duarte Wakimoto M, Bastos Camacho L, Luiza Gonin M. Clinical and Laboratory Factors
Associated with Severe Dengue: A Case-Control Study of Hospitalized Children. Journal of Trop
ical Pediatrics [Internet]. 2018 [citado 09/04/2021]; 64(5): 373-81. Disponible en:
https://academic.oup.com/tropej/article/64/5/373/4558673

29. Narasimhan D, Katragadda S, Sathish M. Retrospective study of white blood cell count and
hematocrit in dengue fever. International Journal of Advances in Medicine [Internet]. 2018
[citado 08/04/2021]; 5(1): 24-26. Disponible en:
https://www.ijmedicine.com/index.php/ijam/article/view/890

30. Casas I, Delmelle E. Potential versus revealed access to care during a dengue fever outbreak.
Journal of Transport & Health [Internet]. 2017 [citado 09/04/2021]; 4: 18-29. Disponible en:
https://www.sciencedirect.com/science/article/abs/pii/S2214140516302328

31. Fatima H, Riaz M, Mahmood Z, Yousaf M, Shahid M. Dengue viral infection deteriorates
vitamin D3, K, thrombopoietin, and angiotensinogen levels in humans. European Journal of
Inflammation [Internet]. 2018 [citado 08/04/2021]; 16: 1-5. Disponible en:
https://www.semanticscholar.org/paper/Dengue-viral-infection-deteriorates-vitamin-D3%2C-
K%2C-Fatima-Riaz/3db4fab4d1085275baec643950ff833dcded4e2e?

\‘, S,&LMER“, www.revcmpinar.sld.cu CC-BY-NC 4.0

ORIGINAL ARTICLE

Pagina 13


http://www.revcmpinar.sld.cu/
http://www.revcmpinar.sld.cu/
https://pubmed.ncbi.nlm.nih.gov/19822889/
https://iaimjournal.com/wp-content/uploads/2017/08/iaim_2017_0408_14.pdf
https://colombiamedica.univalle.edu.co/index.php/comedica/article/view/671
https://www.sah.org.ar/revistasah/numeros/vol21/extra/08-Vol%2021-extra.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5824608/
https://pubmed.ncbi.nlm.nih.gov/30181881/
https://academic.oup.com/tropej/article/64/5/373/4558673
https://www.ijmedicine.com/index.php/ijam/article/view/890
https://www.sciencedirect.com/science/article/abs/pii/S2214140516302328
https://www.semanticscholar.org/paper/Dengue-viral-infection-deteriorates-vitamin-D3%2C-K%2C-Fatima-Riaz/3db4fab4d1085275baec643950ff833dcde4e2e7
https://www.semanticscholar.org/paper/Dengue-viral-infection-deteriorates-vitamin-D3%2C-K%2C-Fatima-Riaz/3db4fab4d1085275baec643950ff833dcde4e2e7

