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Introduction. In Russia, the approved morbidity statistics system is represented by  the International Classification 
of Diseases of the 10th revision (ICD-10). This classification provides two forms of dengue fever (DF): dengue 
fever (A90) and hemorrhagic dengue (A91). Official statistics on the ratio of forms of DF is not published in open 
sources and this lack of information about the real ratio of the forms of DF makes it difficult to objectively assess 
the factors that determine the severity of this disease.
The aim: compare the clinical and epidemiological features of dengue fever and hemorrhagic dengue fever in 
patients hospitalized in 2009–2019 to the City Infectious Clinical Hospital No. 1, Moscow.
Materials and methods. A retrospective cohort study. We analyzed the patient database and reviewed 391 medical 
records of patients with diagnosed dengue fever. We compared gender, age characteristics, travel geography 
including information about previous visits of patients to endemic regions and dengue virus serotype. To determine 
the primary and re-infection rate, an analysis of IgG for the dengue virus was carried out on days 1–5 of the 
disease. To compare indicators, 95% confidence intervals for proportions, medians, and interquartile ranges were 
calculated. The significance of differences between independent samples for assessing qualitative characteristics 
was carried out using the criteria χ2, the odds ratio. To assess the quantitative characteristics, the Mann-Whitney 
test was used. Differences were considered statistically significant at p ≤ 0.05.
Results. The proportion of patients with dengue fever was 14.9% of all hospitalized with febrile illnesses that 
developed after international travel. Hemorrhagic dengue fever (DHF) was diagnosed in 15.7% of patients with 
dengue fever. DHF developed significantly more often in women, as well as in those who had history of repeated 
visits to endemic regions. However, DHF was also diagnosed in 10.9% of first-time travelers to tropical countries. 
We did not find significant differences in the rates of DHF development depending on age and dengue virus 
serotype. In a number of patients who had not previously traveled to endemic regions, IgG to the dengue virus 
were detected, which may indicate a previous infection with related flaviviruses.
Conclusion. It has been established that in the regions most visited by Russians, there is a circulation of all 
serotypes of the dengue virus with an annual change in the predominant serotype.
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Введение. В России в качестве статистической системы учёта заболеваний законодательно утверждена 
Международная классификация болезней 10-го пересмотра (МКБ-10), предусматривающая выделение 
двух форм лихорадки денге – классической и геморрагической (ГЛД). В открытых источниках официаль-
ных статистических данных о соотношении форм заболевания не публикуется. Недостаточность сведений 
о реальном соотношении форм лихорадки денге затрудняет возможность объективной оценки факторов, 
обусловливающих тяжесть этого заболевания.
Цель – оценка клинико-эпидемиологических особенностей классической и геморрагической лихорадки ден-
ге у больных, госпитализированных в 2009–2019 гг. в Инфекционную клиническую больницу № 1 г. Москвы.
Материалы и методы. Проведено ретроспективное когортное исследование: проанализированы база дан-
ных госпитализированных больных, 391 медицинская карта пациентов с диагнозом «лихорадка денге». 
Оценивались половые, возрастные характеристики, география поездок с учётом предшествующих визитов 
пациентов в эндемичные регионы, серотип вируса денге. Для определения первичной и повторной инфек-
ции проведён анализ показателей IgG к вирусу денге на 1–5-е сутки заболевания. Для сравнения пока-
зателей рассчитывали 95% доверительные интервалы для долей, медианы и интерквартильный размах. 
Значимость различий между независимыми выборками для оценки качественных характеристик осущест-
вляли при помощи критериев χ2, отношения шансов, для оценки количественных характеристик – критерия 
Манна–Уитни. Различия считали статистически значимыми при р ≤ 0,05.
Результаты. Доля больных лихорадкой денге составила 14,9% от всех госпитализированных с лихорадоч-
ными заболеваниями, развившимися после международных поездок. ГЛД диагностирована у 15,7% больных 
лихорадкой денге. Значимо чаще ГЛД развивалась у женщин, а также у лиц после повторного посещения 
эндемичных регионов. Но ГЛД также была диагностирована у 10,9% лиц, впервые посещавших тропические 
страны. Мы не установили значимых различий развития ГЛД в зависимости от возраста и серотипа вируса 
денге. У ряда пациентов, ранее не выезжавших в эндемичные регионы, были обнаружены IgG к вирусу денге, 
что может свидетельствовать о предшествующем инфицировании родственными флавивирусами.
Заключение. Установлено, что в наиболее посещаемых россиянами регионах имеет место циркуляция 
всех серотипов вируса денге с ежегодной сменой преобладающего серотипа.

Ключевые слова: геморрагическая лихорадка денге; туризм; арбовирусы; диагностика; ПЦР, ИФА
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The cases of reinfection with the homologous dengue vi-
rus, which are described in literature [11], do not look 
convincing and call for further research. The concept of 
DHF development during reinfection is included in the 
clinical practice guidelines “Dengue Fever in Adults”, 
which were published in 2014 [12]. Currently, increasing 
attention is given to other factors of DHF development: 
specific DENV serotypes [13–15], gender, race, genetic 
characteristics [16–18]. Therefore, severe forms of the 
disease can depend on different factors, which may cause 
high levels of viremia, release of inflammatory cytokines, 
damage to endothelial cells, thus, affecting the disease se-
verity and prognosis [10, 19, 20]. 

The aim of our study was to analyze clinical and epi-
demiological characteristics of DF and DHF in patients 
hospitalized to Infectious Disease Clinical Hospital 
No. 1 (IDCH No. 1) in Moscow in 2009–2019. 

Materials and methods
Study design: retrospective cohort study.
Materials: The patient database (created by the authors 

using MS Access). Medical records of the patients hospi-
talized to IDCH No. 1 from 2009 to 2019. 

Inclusion criteria: Medical records of the patients 
who were hospitalized to IDCH No. 1 and developed 
the disease within 21 days after they had left the country 
for international travel. This group was further screened 
to select medical records of patients with the labora-
tory-confirmed diagnosis of dengue fever. The study 
was performed with the informed consent of patients2.  
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Introduction
The first imported case of dengue fever (DF) in Rus-

sia was reported in 2002 [1]. A few isolated import-
ed cases were confirmed during the next 10 years. 
After the DF record-keeping had been standardized 
in 2012, a total of 1,618 dengue cases were reported 
over 9 years. In 2019, 415 dengue cases were reported 
in 48 of 85 territorial entities of the Russian Federation, 
including 126 (30.4%) in Moscow [2] (Fig. 1).

In Russia, the approved morbidity statistics system1 is 
represented by the International Classification of Diseas-
es, Tenth Revision (ICD-10), which classifies dengue into 
two major categories: classic (DF, A90) and hemorrhagic 
(DHF, A91) dengue fever. No data are available on the 
ratio between the above forms of the disease in the public 
statistics sources. Information about DHF cases in Rus-
sia, including two cases with fatal outcomes in Moscow 
and Novosibirsk, is available in scientific publications 
[3–7]. The lack of information about the actual ratio of 
DF forms makes it difficult to assess the factors contrib-
uting to the severity of the infection. The standard tourni-
quet test [5, 7] recommended by the World Health Orga-
nization (WHO) for DF diagnosis is not always used or is 
replaced with non-standardized provocative tests [7, 8]. 

The DHF development is usually associated with the 
antibody-dependent enhancement (ADE) of infection, 
which, according to S. Halstead, occurs during secondary 
heterologous dengue virus infection or primary infection 
in people who passively acquired specific antibodies, 
including infants born to seropositive mothers [9, 10]. 

1Decree of the Ministry of Health of the Russian Federation, 
No. 170, May 27, 1997, “On Transition of RF Healthcare Authorities 
and Institutions to the International Statistical Classification of 
Diseases and Health-Related Conditions, 10th Revision”.

2The standard consent form for minimally invasive manipulations, 
collection of biological material and personal data analysis was filled 
out upon admission of the patient to hospital.
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The research protocol was approved by the Ethics Com-
mittee of the The D.I. Ivanovskiy Institute of Virology, 
protocol №1 dated 20.03.2014.

Specific diagnostic techniques: Dengue virus-specific 
IgM antibodies were detected using the ELISA-IgM Zika, 
dengue, WN, Chik reagent kit registered in Russia and in-
tended for differential detection of IgM antibodies to Zika, 
dengue, West Nile and chikungunya viruses in human se-
ra by the enzyme-linked immunosorbent assay (ELISA). 
The testing system is used to detect group-specific anti-
bodies to all the four serotypes of the dengue virus.  Den-
gue virus-specific IgG antibodies were detected using the  
ELISA-IgG pilot kit developed and made by the Labora-
tory of Arbovirus Biology and Indication at the Gamaleya 
National Research Center for Epidemiology and Microbi-
ology (NRCEM).

The ribonucleic acid of the dengue virus was detected and 
the type of the virus was identified using AmpliSens Dengue 
virus-FL and AmpliSens Dengue virus type-Fl pilot and sub-
sequently licensed reagent kits (Central Research Institute of 
Epidemiology, Rospotrebnadzor, Moscow).

The DHF diagnosis was made in accordance with the 
criteria established by WHO in 1997 [20]. Other import-
ant details included the age of patients, their gender, visits 
to dengue-endemic regions, mosquito contact, existence 
of specific IgG antibodies during the first 5 days of the 
illness onset, results of dengue virus genotyping.

The statistical analysis was performed using MS Ex-
cel and IBM SPSS Statistics 23.0. Bootstrap distribution 

of proportions was used to calculate 95% confidence in-
tervals (CI). The data distribution was analyzed with Sha-
piro–Wilk and Kolmogorov–Smirnov tests. Median val-
ues and interquartile ranges were calculated for non-para-
metric variables. The χ2 test was used to assess the 
significance of differences between independent samples; 
the odds ratio (OR) was used to assess categorical vari-
ables; the Mann–Whitney U test and the Kruskal–Wallis 
test were used for assessment of quantitative variables. 
Differences were considered statistically significant at  
p ≤ 0.05.

Results

General profile of patients
the study was based on medical records of patients hos-

pitalized to IDCH No. 1 during 2009–2019; the selected 
group included 2,632 patients with febrile illnesses de-
veloped within 21 days after they had visited other coun-
tries. Among them, 391 patients (14.9%) were diagnosed 
with dengue fever, including 330 patients (84.3%) with 
DF, 57 patients (14.6%) with grade I–II DHF, and 4 pa-
tients (1.1%) with grade III–IV DHF. Among the dengue 
patients, there were 208 (53.2%) women. 

During the previous 10 years, the number of imported 
dengue cases was stable, ranging from 20 to 40 a year; 
however, in 2019, a significant increase in the number 
of cases was reported, having been presumably associ-
ated with the increased incidence in countries of South-

Fig. 1. Distribution of cases of dengue fever in the Russian Federation in 2019 (according Federal Service for Surveillance on Consumer 
Rights Protection and Human Wellbeing).

Рис. 1. Заболеваемость лихорадкой денге в субъектах Российской Федерации в 2019 г. (по данным Роспотребнадзора).
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east Asia as well as with the number of international 
trips, which increased by 18.9% compared to the pre-
vious years3. During different years of observation, the 
ratio between the number of DHF and DF cases ranged 
from 0 to 33.3%, with DHF having been detected in 15.7% 
of the total number of patients (Fig. 2). 

The age of the patients ranged from 1 to 65 years, with 
the median age of 30 years [26; 38]; there were 16 (4.1%) 
children aged 1–18 years, including one 9-year-old girl 
diagnosed with DHF. The median age of DF patients 
was 30 years [26; 37]; the median age of DHF patients –  
31 years [26; 38] (pU > 0,05). One child was diagnosed 
with DHF. The differences in DHF frequency between 
children and adults were not analyzed statistically due to 
few observations in the pediatric group. 

Female patients dominated significantly among the DHF 
patients – 43 women (70.5%; 95% CI, 58.7–81.4), while in 
the DF group there were 165 women (50%; 95% CI, 43.8–
54.5), pχ2 = 0.003, OR = 2.45 (95% CI, 1.4–4.4).

Dengue patients were admitted to hospital during the 
entire year, much more frequently in January (15.3%) and 
less frequently in October (3.8%). 

113 (28.4%) patients were hospitalized on the 1st–3rd day 
of the disease; 215 (55%) – on the 4th–6th day; 52 (13.3%) 
on the 7th–9th day; 11 (2.8%) – on the 10th day and later 
after the onset of disease symptoms.

Association between infection cases  
and visits to endemic regions

We have found the causative relationship between 
the disease and trips to 23 tropical countries: 373 trips 
(95.4%) were to Southeast and South Asia, including 
Thailand – 223 (57%), Indonesia – 68 (17.4%), Viet-
nam – 36 (9.2%), the Maldives – 15 (3.8%), and India –  

13 (3.3%). In countries of the Western hemisphere, a total 
of 12 people (3.1%) were infected, including 7 – in the 
Dominican Republic and 6 (1.5%) – in African countries. 

277 (70.8%) patients informed about mosquito bites 
during the trip; 60 (15.3%) patients denied their contact 
with any insects; 54 (13.8%) patients mentioned the pres-
ence of mosquitoes, but they were not sure whether mos-
quitoes had bitten them.

The length of stay in a dengue-endemic region was known 
in 360 cases and ranged from 3 days to 2 years: 86 (23.8%) 
patients stayed there from 3 to 10 days; 234 (65%) 
patients – from 11 to 20 days; 26 (7.2%) patients – 
from 21 to 30 days; 14 (3.9%) patients stayed in endem-
ic areas longer or lived there permanently; the median 
length of stay in an endemic region was 15 days [11; 16].

Among the patients, 382 (97.6%) were Russian citi-
zens, 155 (39.6%) visited tropical regions for the first 
time, 161 (41.1%) had already been there, including cit-
izens of India (2), Vietnam (4), Angola, Peru, Thailand 
(one person from each country). Two citizens of Vietnam 
informed that they had dengue fever previously. 75 pa-
tients (19.2%) did not provide any anamnestic data on 
their trips, which would be useful for the analysis.

After their first visit to endemic regions, 18 patients 
of 173 (10.9%) developed DHF; after repeat trips, 35 pa-
tients of 161 (22.3%) developed DHF; pχ = 0.007,  
OR = 2.34 (95% CI, 1.26–4.8) (Table 1). 

The longest incubation period was 14–15 days (based 
on the onset of the first symptoms after the patients came 
back to Russia); we were unable to identify the shortest 
and average incubation time due to absence of the con-
firmed relationship between mosquito bites and the onset 
of the disease.

Levels of specific IgM and IgG antibodies  
in dengue patients

Using IgM and IgG ELISA, together with the tetrava-
lent dengue virus antigen, we tested 26 sera collected on 

Fig. 2. The number of cases of dengue fever diagnosed in city Infectious Clinical Hospital (Moscow) in 2009–2019.
Рис. 2. Число случаев лихорадки денге, диагностированных в Инфекционной клинической больнице № 1 Москвы в 2009–2019 гг.

3Based on the data from the Russian Federal Agency for Tourism, 
the number of international trips was 119% in 2019 compared to the 
average level in 2014–2018. 
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the 2nd–5th day of the disease (from 22 DF patients and 
from 4 DHF patients). All the samples were tested positive 
for IgM antibodies with titers 1 : 100 to 1 : 6,400. IgG 
antibodies were detected in 9 patients (34.6%): 3 DHF pa-
tients and 6 DF patients (27.3%). Out of them, 5 patients 
(3 – with DHF, 2 – with DF) did not have any informa-
tion evidencing that they had ever visited endemic regions  
(Table 2). Out of 17 IgG-negative patients, only one wom-
an who had visited endemic regions developed DHF.

Relationship between the disease form  
and the virus serotype

Plasma samples collected from 246 patients were test-
ed using the reverse transcription polymerase chain re-
action (RT-PCR), and the virus serotype was identified 
in samples from 244 patients: DENV-1 – 121 (49.5%), 
DENV-2 – 77 (31.5%), DENV-3 – 30 (12.3%), DENV-4 –  
15 (6.1%); one patient had coinfection with DENV-1 and 
DENV-2. Two patients, who were hospitalized on the 4th 
day (DHF) and 8th day (DF) of the disease, had a negative 
PCR test result. During different years, the ratio between 
the variants varied significantly, demonstrating the domi-
nance of DENV-1 or DENV-2. 

Each of the dengue virus serotypes caused both forms 
of the disease, though the proportions were different: 
DENV-3 accounted for the largest proportion of DHF 
(Table 3); no statistically significant differences in DHF 

proportions in patients with different virus serotypes have 
been found (pkw = 0.1). No etiological significance of den-
gue viruses in development of primary and secondary 
dengue cases has been found.

The ratio between disease forms in patients who visited 
hyperendemic regions of Southeast Asia

DHF was diagnosed after trips to 9 countries, in-
cluding 31 cases (51%) after the trip to Thai-
land, 12 cases (19.6%) – to Indonesia, 7 cases (11.5%) – to 
Vietnam, 5 (8.2%) – to the Maldives. Rare cases were im-
ported India, Myanmar, Peru, and the Dominican Repub-
lic. Thus, 96.7% of DHF cases were reported after trips to 
countries of South and Southeast Asia. The DHF proportion 
in countries with 10 and more cases ranged from 13.9% 
(95% CI, 9.5–18.9) in Thailand to 19.4% (95% CI,  
7.5–33.3) in Vietnam. In addition, DHF was diagnosed in 
two citizens of Vietnam, who had DF previously. No statis-
tically significant differences in the ratio between the dis-
ease forms among the countries with the number of cases 
exceeding 10 people have been found (pχ2 = 0.221). 

The etiological role of the DENV-1 serotype was 
identified in 49.5% of cases, while in different hyper-
endemic countries, its proportion ranged from 33.3% 
to 68.0%; all the 4 serotypes in different ratios were 
detected in countries with 10 and more hospitalized pa-
tients (Fig. 3). 

Table 1. The frequency of development of DF and DHF depending on the frequency of visits to endemic regions
Таблица 1. Частота развития классической и геморрагической формы лихорадки денге в зависимости от кратности посещения 
эндемичных регионов 

Diagnosis
Диагноз

Visit count (%; 95% CI)
Количество (%; 95% ДИ) 

First visit
Первичное посещение 

Return visit
Повторное посещение 

Dengue fever (DF)
Классическая 

138 (89.1%; 84.3–93.7) 126 (77.6%; 71.3–83.6)

Dengue Hemorrhagic fever (DHF)
Геморрагическая 

17 (10.9%; 6.3–15.7) 35 (22.4%; 16.4–28.7)

Table 2. The value of the factor of the presence of specific IgG antibodies in the early period of the disease (2–5 days)
Таблица 2. Значение фактора наличия специфических IgG-антител в ранний период заболевания (2–5 суток) 

Gender, Age
Пол, возраст

Return visit in endemic region
Повторное посещение 
эндемичного региона 

Diagnosis
Форма заболевания 

Diseases day
День болезни 

Reciprocal value of the titer
Обратная величина титра 

IgG IgM

F (Ж), 36 Yes (Да) DF (КЛД) 2 1600 200

М (M), 41 Yes (Да) DF (КЛД) 3 100 100

F (Ж), 29 No (Нет) DHF (ГЛД) 4 100 100

F (Ж), 26 No (Нет) DF (КЛД) 5 200 100

F (Ж), 20 No (Нет) DF (КЛД) 5 3200 100

F (Ж), 27 No (Нет) DHF (ГЛД) 5 200 800

М (M), 31 Yes (Да) DF (КЛД) 5 12 800 800

F (Ж), 23 No (Нет) DHF (ГЛД) 5 100 1600

М (M), 30 Yes (Да) DF (КЛД) 5 100 6400
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The long-term monitoring of hospitalized patients who 
returned from Thailand showed that the dominance of se-
rotypes from the same region was not permanent: The sig-
nificant dominance of DENV-1 circulation was observed 
in 2013 and 2019, while DENV-3 prevailed in 2014 and 
DENV-2 was dominant in 2018 (Fig. 4).

Discussion
before the COVID-19 pandemic, Russia demon-

strated a steady upward trend in verified imported den-
gue cases. Over 10 years of observation, the number 
of dengue virus infection cases increased from a few 
isolated cases to the numbers exceeding the counts of 
cases of natural-focal infections endemic for Russia. 
The increase in dengue incidence is associated with 
increased international travel and with development 
of specific diagnostic techniques. Unlike cases in en-
demic regions, dengue cases in Russia are imported 
and, consequently, have their specific characteristics 
such as seasonality, age composition, a significant-
ly smaller proportion of affected children, compara-
tively rare cases of unfavorable disease progression 
(two deaths over the entire observation period). As it 
is known, the primary infection with one of the four 
dengue viruses can usually lead to development of the 
classical form of the disease. However, we observed 
a fatal outcome after the first visit to the dengue-en-
demic region [2]. 

Based on our data, the repeat visit to an endemic region 
increases the risk of DHF development, which in most 

cases is characterized by the decreased platelet count, 
a positive tourniquet test and (or) spontaneous minor 
bleeding. The pathogenic significance of the antibody-de-
pendent enhancement of infection in DHF cases is sup-
ported by high rates of IgG detection in patients during 
the early stage of the disease. However, further studies 
are required to make any statistically sound conclusions 
in this respect. Nevertheless, the absence of IgG in one 
patient with DHF during the early stage of the disease can 
be indicative of the primary infection. During early stages 
of the disease, the presence of group-specific IgG in pa-
tients who did not visit endemic regions can be associated 
with the previous infection with related flaviviruses (the 
West Nile virus, tick-borne encephalitis, etc.) or with vac-
cination against tick-borne encephalitis. 

We have not found any relationship between the form 
of the disease and the specific DENV serotype, though 
we found it out that all the four serotypes circulated 
in hyperendemic countries, which are highly popular 
among Russian tourists. In addition, it has been found 
that in dengue-endemic regions, the ratios of circulating 
dengue viruses are constantly changing, thus increasing 
the risk of repeat infection with the heterologous virus 
during the re-visit to the same geographic area. There-
fore, prior to their next trip, the individuals who recov-
ered from dengue fever must be informed about poten-
tial risks, required preventive measures and the need 
to seek immediate medical care in case of any febrile 
illness that occurred during the trip or within two weeks 
after the trip to endemic regions.

Fig. 3. The ratio of dengue virus serotypes in patients arriving from Thailand, Indonesia and Vietnam.
Рис. 3. Соотношение серотипов вируса денге у больных, прибывших из Таиланда, Индонезии и Вьетнама.

Таблица 3. Соотношение случаев классической и геморрагической денге при инфицировании различными серотипами 
Table 3. The ratio of cases of DF and DHF infected of different DENV serotypes (count, percent, 95%CI)

Diagnosis
Диагноз 

Case count (%, 95% CI)
Количество случаев (%, 95% ДИ) 

DENV-1 DENV-2 DENV-3 DENV-4

Dengue fever (DF)
Классическая 

19 
(15,6%; 9,7–21,9)

10 
(12,1%; 5,5–20,6) 

9 
(30,0%; 14,8–48,1

1 
(6,7%; 0–22,7)

Hemorrhagic Dengue 
fever (DHF)
Геморрагическая 

103 
(84,4%; 78,1–90,3)

68 
(87,9%; 79,4–89,5)

21 
(70%; 51,9–85,2)

14 
(93,3%; 77,3–100)
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Fig. 4. The ratio of dengue virus serotypes in patients infected in Thailand 2013–2019.
Рис. 4. Соотношение серотипов вируса денге у пациентов, инфицированных в Таиланде в 2013–2019 гг.

Conclusions
It has been found that women are at higher risk of de-

veloping the hemorrhagic form of dengue; these findings 
are consistent with the findings of the previous studies.

Repeat visits to endemic regions increase the risk of 
DHF development, though this form of the disease can 
be observed in individuals after their first visit to endemic 
tropical countries.

Heterologous IgG detected during early stages of the 
disease in individuals who did not visit dengue-endemic 
regions may result from the previous infection with relat-
ed viruses or from vaccination.

Limitations of the study
Considering that the study was retrospective and that 

we analyzed documented data, the time of collection of 
clinical material from hospitalized patients was not suf-
ficiently standardized. The amount of the biological ma-
terial collected from some patients during the first days 
of the disease was limited due to their late admission and 
hospitalization.
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