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Hantavirus Infection in Turkey
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ABSTRACT

The Hantaviruses within the Bunyaviridia family carried by rodents cause two different diseases in humans: Hemorrhagic
Fever with renal syndrome (HFRS) and Hantavirus Pulmonary Syndrome (HPS). It is transmitted through contact with the
secretion of infected rodents or through the inhalation of aerosols containing the virus. In different parts of the world,
various virus subtypes cause the disease. In HPS, mostly Sin Nombre, Andes, Laguna, Negra and New York types are
causative agents, whereas in HFRS the agents are Dobrava, Puumala, Hantaan, Saaremaa and Seoul. It is more frequently
observed in forest areas receiving heavy rain and having a large rodent population. While HPS is seen in America, HFRS
is mostly seen in Asia and Europe. The number of Hantavirus infections have been on the rise in the world day by day.
Clinic cases associated with Hantavirus known to exist by seroepidemiological trials conducted in Turkey were defined
for the first time in 2009 with an outbreak occurred in the north-west region of the country. The number of cases re-
ported so far has reached 28. Here, it is aimed to review the Hantavirus cases occurred in Turkey up to the present and
increase awareness about the disease. J Microbiol Infect Dis 2014, Special Issue 1: S50-553
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Tiirkiye'de Hantaviriis Enfeksiyonlan

OZET

Kemirgenler tarafindan tasinan Bunyaviridae ailesinde yer alan, Hantavirlsler, insanda iki farkli klinik tabloya neden
olur: "Renal Sendromlu Hemorajik Ates” (HFRS) ve “Hantavirls Pulmoner Sendrom” (HPS). Enfekte kemirgenin salgilari
ile temasla veya virls iceren aerosollerin solunum yolu ile alinmasi ile bulasir. Diinyanin farkli bolgelerinde farkl viris
alt tipleri hastaliga neden olur. HPS'de en sik SinNombre, Andes, Laguna, Negra ve New York tirleri etkendir. HFRS'de
Dobrava, Puumala, Hantaan, Saaremaa ve Seoul tirleri neden olur. Bolca yagis alan ve buyik rodent popllasyonuna
sahip ormanlik bolgelerde daha sik gorilmektedir. HPS Amerika'da HFRS ise Asya ve Avrupa'da daha sik gorilmektedir.
Diinyada Hantavirls enfeksiyonlarinin sayisi her gecen giin artmaktadir. Turkiye'de yapilan seroepidemiyolojik calisma-
lar ile varhgi bilinen Hantavirts'ebagh klinik olgular ilk defa 2009 yilinda Ulkenin kuzey-bati bolgesinde meydana gelen
salginla tespit edilmistir. Ginimuze kadar bildirilen olgu sayisi 28'e ulagsmistir. Burada Turkiye'de bugline kadar gorilen
Hantavirus olgular gozden gegirilerek hastalikla ilgili farkindaligin arttirilmasi amaclanmistir.

Anahtar kelimeler: Renal Sendromlu Hemorajik Ates, HFRS, Hantavirus kardiyopulmoner sendrom, Yeniden dnem ka-
zanan enfeksiyon hastaliklari, Turkiye

INTRODUCTION virus. Depending on the physical distribution of the
host, different virus types cause the disease in dif-

Hantaviruses are enveloped RNA viruses each type  ¢o ant geographies.'?

of which is carried by specific rodents and which
take place in Bunyaviridae family. They lead to
asymptomatic and persistent infections in rodents
causing life-long spread of the virus. It is transmit-
ted to people through direct contact with an infected
rodent’s secretion or through aerosols containing

Hantaviruses cause two clinical conditions
known as Hemorrhagic Fever with Renal Syndrome
(HFRS) and Hantavirus Pulmonary Syndrome
(HPS) in humans.23 These occur in different regions
of the world with different virus subtypes. HPS is
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mainly seen in the Americans and Sin Nombre,
Andes, Laguna Negra and New York types are the
most causative ones. HFRS is the disease type that
occurs mostly in Europe and Asia and is caused by
Dobrova, Puumala, Hantaan, Saaremaa and Seoul
types. Puumala which is carried by bank vole is the
type that is mostly seen in Europe. Hantavirus infec-
tions occur more frequently in forestry areas receiv-
ing plenty of rain and having great rodent popula-
tion. Rodent population increase in living spaces,
getting into buildings that are rarely used or that
have been closed for a long time or cleaning such
buildings are important risk factors in terms of dis-
ease progress.>*®

Symptoms resembling to HFRS disease were
first described in Japanese soldiers affected by the
disease in 1930s. Then, the disease was noticed
among 3200 American soldiers during Korean War
in 1951. In North America, where it was known that
there had been various Hantaviruses before, epi-
demic was defined in humans by the first outbreak
occurred in 1933. In the world, the prevalence of
hantavirus infections increases every passing day
and in many countries, this has been classified as
endemic infection. Every year 40.000 — 100.000
people are affected by HFRS disease around the
world. In Europe, more than 100.000 HFRS diagno-
ses are made every year and the number of cases

regions of the country was shown through immu-
nofluorescence assays (IFA) method.6 Other sero-
epidemiological studies that were carried out also
support the existence of hantavirus.”®° In another
important seroprevalence study performed on 306
serum samples taken from healthy people, Dobra-
va, Puumala and Saaremaa subtypes were also
identified and 5.2% overall prevalence was seen.9
This data show that Hantavirus is circulating in the
area.

In Turkey, the clinical cases of hantaviruses,
the existence of which had been known for a while,
were first identified in 2009, during an outbreak oc-
curred in the north-western region of the country.
In this outbreak during which 12 confirmed cases
were seen between January and December, Puum-
ala subtype was identified.9 After this outbreak, the
number of cases reported from different cities of the
country until today has reached up to 28(.10.11.12.13.14.1
516.17.1819) (Table 1, Figure 1). 25 of these cases were
males and 3 females, and their ages range between
11 and 78. In 12 of them, there is a risk factor (such
as being a farmer, living in a house with a garden,
working in a less occupied building) 4 of the cases
ended up with death.

Table 1. Number of cases by years and subtypes

. . Case .
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PATHOGENESIS

It is thought that in the pathogenesis of the dis-
ease, rather than direct cytopathic effect, immune
response mechanisms are more effective. After the
virus is taken through the respiratory tract, it repro-
duces in the localized lymph nodes and settles in
vascular endotelin of lungs, heart, kidneys and lym-
phoid organs through viremia followed by a second-
ary viremia. After transmission to the target organs,
immune system activates and cytokines (TNF-alfa,
IL-1, IL-6) are released by macrophages and inflam-
matory response is stimulated. As a result of this
vascular permeability increases and there is leak-
age of fluid outside the veins leading to hypoten-
sion and shock clinic. Atypical T lymphocytes trigger
capillary leak during the disease.??°

CD8+T cells, serum levels of which are higher
when compared with other viral infections, cause
lysis of cells infected with hantavirus. Therefore, tis-
sue damage occurs more in people with high vire-
mia and this causes the disease to progress slower.
Especially at the beginning of the disease, people
with high viremia are slowly progressive. In HFRS
cases, renal edema and fluid leakage to the retro-
peritoneal space, perirenal hemorrhage and tubular
degeneration and inflammation occur.??°

CLINICAL FEATURES

HPS mostly seen in the Americans begins with fe-
ver, malaise, headache, muscle pain, dizziness, chill
and gastrointestinal symptoms in its early stage.
In advancing period, it progresses with cough and
shortness of breath due to pulmonary edema and
hypoxia, tachypnea, tachycardia and with cardiore-
spiratory involvement in which symptoms and find-
ings of hypotension are seen. Mortality rate reaches
up to % 50s in HPS patients.?#

In HFRS disease, after the incubation period,
sudden onset of fever, headache, severe abdominal
pain, nausea and vomiting occur. In 3 and 4" days
of the iliness, subconjunctival hemorrhage, palatal
and truncal petechia may develop. Faces of great
majority of patients turn red like sunburn. In slowly
progressive cases, in addition to these symptoms,
hemorrhagic symptoms and renal disfunction also
occur. Relative bradycardia, hypotension in almost
half of patients and shock in a few of patients are
also other symptoms. In about 1% of patients, sei-
zure and focal neurologic symptoms develop. After
the incubation period, although they do not typically
separate from each other totally, febrile, hypoten-

sive, oliguric, polyuric and convalescent phases al-
ternate with each other in HFRS clinic.24%192" Mor-
tality rate changes between 1% and 15%.*

In hantavirus infections, prognosis is identi-
fied by many factors together. These factors are;
type of virus, genetic factors, demographic proper-
ties, adequacy of humoral immune response, clini-
cal findings and laboratory findings. Mortality rates
change according to the infections developing with
hantavirus subtypes. For instance, while Puumala
progresses with a low mortality rate like 1%, Do-
brava’s rate reaches up to 15%. Although the dis-
ease occurs mostly in men, mortality rate is higher
in women. It was notified that advanced age affects
mortality negatively. Mortality increases in patients
in whom hemorrhage in the central nervous sys-
tem, sepsis, secondary infection and disseminated
intravascular coagulation (DIC) develop.?°?' In the
study in which clinical and laboratory fatality fore-
sight factors were assessed in 22 hantavirus patient
in Turkey, it was identified that in 31.8% of patients,
there were hemorrhage findings and blood and
blood products transfusion were applied to them.®
In 31.8% of patients, DIC developed and mortality
rate was identified to be 22.7%.5

LABORATORY FINDING

In the blood analyses of the patient, a decrease in
the serum albumin levels and an increase in the
hematocrit levels showing a leakage in the circu-
latory system; an increase in the white blood cell
count accompanied by a left shift and a decrease
in the thrombocytes count are seen. In severely
progressed patients, mostly in HFRS patients, DIC
develops. An increase in proteinuria, transaminases
in a medium level, creatine phosphokinases (CPK),
amylase and creatinine are reported. The level of
thrombocytopenia is effective on the mortality level.
Other than this, in the first application of the patient,
high level of white blood cell (WBC), blood urea ni-
trogen (BUN), CPK, prothrombin time (PT), activat-
ed partial thromboplastin time (aPTT) and INR (In-
ternational normalized ratio) increase the mortality
rate.*®1% In Turkish patients with a fatal progression,
the levels of WBC, BUN, CPK, PT, aPTT, D-dimer
and INR values were found higher and the platelet
levels lower.®

In the hypotensive phase, hematocrit increases
and leukocytosis and thrombocytopenia develop.
Albuminuria, hematuria are usually seen between
the 2" and 5" days of the disease. In the phase
of diuresis, electrolyte anomalies are frequent. In
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HFRS patients, death usually happens due to elec-
trolyte imbalance, bleeding, or secondary infections
during the diuresis phase.?'

TREATMENT

There isn’t any specific treatment for Hantavirus in-
fection, so the mainstream treatment is supportive
in which the perfusion is made in tissues. Patients
should be managed in an intensive care unit where
they can be followed in terms of bleeding, blood and
tissue oxygenation, liquid and electrolyte balance,
and blood pressure. Broad-spectrum antibiotics
should be started until a diagnosis is made. Due to
the risk of potential liquid leakage, intravenous liquid
should be administered carefully. By carefully moni-
toring the diuresis, kidney functions of the patient,
liquid and electrolyte balance should be maintained.
There is usually a need for one or two hemodialysis
sessions during the following-up of the patient. Es-
pecially in HPS cases, respiratory support may be
needed. When thrombocytopenia comes to critical
levels, thrombocyte replacement should be made.4
While it has not been shown that the use of intra-
venous Ribavirin in HPS patients is effective, it has
been shown to decrease the fatality rate to a limited
extend in HFRS patients.?22
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