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ARTICLE INFO ABSTRACT

Article History: Purpose: Primary infection with Varicella Zoster virus (VZV) leads to Varicella or chickenpox. The
: epidemiology of Varicella has changed dramatically since the introduction of the Varicella vaccine in
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chickenpox and reported in different areas of East Singhbhum in Kolhan region of Jharkhand during
January 2018 to March 2019. The outbreak was confirmed with the detection of VZV IgM by enzyme-

linked immunosorbent assay (ELISA) in serum samples from the patients. Results: A total of 76

Key words: suspected cases was collected in the outbreaks in which 45 number of serum samples showed positive
Jharkhand, Kolhan, East Singhbhum, Varicella, serology for VZV IgM antibodies .Conclusions: There is an urgent need to identify naive communities
Chickenpox and unvaccinated individuals at risk. Also, there is a need for regular training programmes of health

workers posted in peripheral centres so that highly contagious communicable diseases can be picked up
in time and such outbreaks can be prevented.
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INTRODUCTION Children should not be allowed to go to school or to any public
area attend during the communicability period, i.e. until rash
crusts. Usually the infection is acute and self-limited but
sometimes can lead to complications such as encephalitis,
pneumonia, and secondary bacterial infections. Since varicella
is a latent infection thus it has long-term consequences of
development of herpes zoster due to reactivation. [5]. The
disease has a incubation period of 14-16 days. The infectious
period starts 1-2 days before the appearance of the exanthema
and extends till all the vesicles have crusted, generally within
5-7 days.[1] A clinically visible infection usually provides
lifelong immunity [5]. The disease impact on human is
influenced by various factors like immunity, climate/
environment, population density etc. Pregnant women and
children are susceptible to this disease. The mothers who
contracts varicella in the first 20 weeks of pregnancy has
chances of developing congenital varicella syndrome develops
among 2% of newborn infants. There is higher risk of
developing serious complications and mortality in newborn to
that pregnant woman who contracts the infection within 5 days
of delivery. The virus has the ability of crossing the placental
barrier.[6].. Risk of mortality in adults is 15 times higher
normal young children are estimated to be >2/100,000
[7].Normally hospitalization is not required in the patient and
can be treated in the home, but if any complication arises then
hospitalization is mandatory. There is no specific treatment for

Chicken pox or varicella is an acute infection prevalent in
children caused by varicella-zoster virus (VZV), belonging to
the Herpesviridae family. [1] The disease is usually common
in immunocompromised children but can be lethal with an
attack rate approaching >85% after exposure in adults and
immunocompromised individuals.[1, 2] Only one serotype of
the virus had been recognised till date. Human are the only and
primary host of this virus .This disease is an air borne disease
and spreads human to human. The passing on of infection
occurs by respiratory contact of healthy one with airborne
droplets produced during coughing or sneezing of patient or
by direct contact or inhalation of aerosols by healthy one from
vesicular fluid of skin lesion of acute varicella zoster. [3].The
main manifestation of this disease are skin rash, fever, body
aches, fatigue, irritability etc. [4]. In extreme cases the rash
may metastasize to other internal parts of the body [4]. As the
disease is highly contagious thus the patient are kept in
isolation from the other members of the family.
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chickenpox. Antiviral treatment is generally not recommended
in this disease. Immunocompromised patients have greater
chance of suffering through complications which is treated
accordingly. Secondary infections especially like pneumonia
are dealt with antibiotics. Reduction in mortality and morbidity
could be achieved by efficient management especially during
complication [8]. Though the mortality rate of this infection is
not so high but peoples panic since it is highly contagious, due
to lack of awareness, conventional believes etc. Chicken pox
can be prevented by taking initiatives in increasing health
awareness and immunization. Many of the research papers had
reported 95% effectiveness of vaccine. In 1974 the vaccine of
Oka strain was introduced by Takashi of Japan [9].

There are scantly reports published on data on epidemiology of
chicken pox in India since it was not a significant disease till
2005. Later several papers on outbreaks of Chicken Pox had
been reported in different parts of the world and in India. [10]
During the period of 2003 to 2007 large outbreak was reported
from Colombia which affected both adults and children
population. [11]. Few studies had also reported large number
of mortality [13, 14]. This indicates that Chicken pox is a
disease of concern for public health.

The outbreak investigation was done to review and assess the
current situation of Chicken Pox cases in East Singhbhum of
Kolhan region, to assess the environmental and sociological
factors contributing to the abundance of Chicken Pox cases, to
recommend remedial measures to overcome the current
outbreak and to prevent occurrence of outbreaks in future.

MATERIAL AND METHODS
Study Area

The study was carried out at Department of Health and
Research Virus Diagnostic and Research Laboratory,
Department Of Microbiology, Mahatma Gandhi Memorial
Medical College and Hospital Jamshedpur Jharkhand from Jan
2018 to March 2019 in East Singhbhum of Kolhan region.
Kolhan division is one of the five divisions comprised of three
districts: East Singhbhum, West Singhbhum and Saraikela
Kharsawan in the Indian state of Jharkhand. East Singhbhum
district consists of 11 Blocks. (Golmuri, Jugsalai, Potka,
Patamda, Boram, Ghatshila, Musabani, Dumaria, Gorabandha,
Dhalbhumgh, Baharagora, Chakulia.) (Fig; 2 & Fig: 3)

Study Population

Inhabitants of East Singhbhum in Kolhan Regions suspected
with VZV infection.

Case definition

An illness with acute onset of diffuse (generalized)
maculopapulovesicular rash without other apparent cause. In
vaccinated persons who develop varicella more than 42 days
after vaccination (i.e., breakthrough disease), the rash may be
atypical in appearance (maculopapular with few or no
vesicles).

Varicella case classification

e Probable. A case that meets the clinical case
definition is not laboratory confirmed, and is not
epidemiologically linked to another probable or
confirmed case.

e Confirmed. A case that is laboratory confirmed or a
case that meets the clinical case definition and is
epidemiologically linked to a confirmed or a probable
case. Note: Two  probable cases that are
epidemiologically linked are considered confirmed,
even in the absence of laboratory confirmation.

Varicella deaths classification

e Probable. A probable case of varicella that contributes
directly or indirectly to acute medical complications
that result in death.

e Confirmed. A confirmed case of wvaricella that
contributes directly or indirectly to acute medical

complications that result in death.
(https://www.cdc.gov/chickenpox/outbreaks/manual.h
tml)

Ethical Issues

The Institute Ethics Committee had granted permission for
carrying out this research work.

Data Collection

A questionnaire was framed to elicit demographic details of all
patients who were suspected with VZV infection

Sample Collection

Blood samples were collected by venepuncture by strict
aseptic method taking universal precautions. After proper
positioning of the arm of the individual, under adequate
illumination, the antecubital vein was made prominent by
tying a tourniquet upstream of the vein and the area was
disinfected using a spirit swab in a centrifugal manner. Around
5 ml whole blood was collected from each patient in a
relabelled sterile plain vacutainer using a disposable sterile
needle and 5 ml syringe.

Sample Processing

Blood was allowed to clot for 30 minutes followed by
centrifugation at 10000 RCF for 15 minutes to separate out
serum. Serum was pipette out into properly labelled micro
centrifuge tubes.

Sample storage

All serum samples which tested positive for IgM VZV were
aliquot into a new labelled cryovial and stored at 4°C for a
week while for long term storage at -20 °C.

Outbreak Investigation

The investigation was carried at 8 different sites of Kolhan
Region, Jharkhand India, the details of which are given in
Table: 2. The investigation team of epidemic surveillance staff
was formulated including staff of Integrated Disease
Surveillance Program and VRDL consisted of doctor’s
epidemiologist, research scientists and technicians covering
visited the affected areas. The team was escorted by the local
doctors and community members to the houses of the reported
cases at times. In addition a door to door survey was conducted
to identify any unreported case. In schools the administrators
were informed and active case detection was carried out
throughout the school and other organisations.
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Laboratory Testing

The serum sample was tested with NOVATECH VZV ELISA
kit at DHR VRDL, Dept of Microbiology, Rajendra Institute
of Medical Sciences, Ranchi, Jharkhand

RESULT

Fig 1 Maculopapular rashes distribution all over the body in VZV suspected
cases
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Fig 2 Political Map of Jharkhand depicting the affected area
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Fig 3 Affected area in the East Singhbhum with VZV infections
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Fig 4 Distribution of VZV infected patients in different age group.
Table 1 Frequency of symptoms patients in VZV positive

patients.
Symptoms Frequency
Fever 37 (82.22)
Rash 40(88.88)
Cough 18(40)
Coryza 27(60)
Conjunctivitis -
Complications -
Chills and rigour 19(42.22)
Bodyache 38(84.44)
Headache 11(24.44)
No significant symptoms but in S(11.11)
close contact to affected patients ’
Severity of disease No
Mild Yes
Moderate Yes
Severe No
Mortality No

Table 2 Description of outbreaks

Symptoms Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 Site 8
ymp (Patamda)  (Golmuri) _ (Gorbandha) ( i i) ( i i i)
Description Kaoshal Traffic training Kaoshal Roam HCL Kendadih Gohla Bhadua
of site VikasKendra institute VikasKendra Village colony Village Village Village
June June July September January ~ February  February March
Month/Year 2018 2018 2018 2018 2019 2019 2019 2019
Population 135 350 137 794 500 150 985 367
(persons)
Number of cases
Positive/Total 1021 10/24 5/10 4/5 4/4 1 5/5
Mean age in 20 245 19.7 338 20.75 34 204
years (range )
Male: Female 21:0 024 10:0 32(15)  2:2(1:1) 61 32
ratio
Mean age in
years of positive 19.9 233 202 3225 20.75 34 204
patients(range)
Male: Female
ratio of positive 10:0 0:10 5:0 3:1 2:2(1:1) 6:1 3:2
patients

The current study reports about the chickenpox outbreak cases
in the East Singhbhum of the Kolhan Region from January
2018 to March 2019. The study is expected to provide
evidence on the factors responsible for chicken pox outbreaks
and to plan for appropriate interventions to prevent any future
impending disease outbreaks. Many events of outbreak were
reported with collection ranging from 5-21 sample numbers in
different block area.(Fig :3).The first site where the cases were
reported was Patamda in June 2018 at Kaoshal Vikas Kendra.
The total population affected was male as it is a male
institution.(Pradhan Mantri Kaushal Vikas Yojana (PMKVY)
is the flagship scheme of the Ministry of Skill Development &
Entrepreneurship (MSDE). Out of total 21 patients 10 was
found positive .The total number of students in the institution
is 135.The second site where the cases were reported was
Golmuri at Traffic Training institute in June 2018 having 350
students in the institution. Out of total 24 suspected cases 10
cases were positive. This institute is a female institution thus
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the affected population was female. The third affected site was
Gorabandha block in July 2018 (Kaoshal Vikas Kendra).It had
137 people in the institution. It was again a male institution
and thus the affected population was male showing positivity
in 5 patients out total 10 suspected patients. There were three
sites which were institution where outbreak took place in this
study. East Singhbhum had also witnessed institutional
outbreak in the past. A total of 79 cases satisfying the outbreak
case definition was found in KGBV, Chakulia. [15]. Similarly
many outbreaks had been reported worldwide in institution and
schools .[16-18].The 4™, 5™, 6th, 7th and 8™ affected site was
in the Musabani block in different village and colony .The
Roam village supporting the population of 794 people was
affected (4/5) in the month of September 2018. The HCL
colony of population 500 persons affected (4/4) in January
2019. The samples sent for investigations was much less than
the suspected cases. The Kendadih Village supported the
population of 150 persons and there was 21 suspected case.
The village Gohla had population of around 985 people and
there were 12 suspected case .The samples of both village
were tested and out of total 10 samples send 7 were tested and
all were positive .The three samples were not tested due to
inappropriate sample quality and quantity. In village Bhadua
total suspected cases were 8 but only 5 samples were collected
and tested in which all 5 were positive.(Table :2). Though the
suspected patient number are high but collected sample are
less in number because the village people don’t support in
giving the samples for testing due to their superstitious belief
,religious belief and misconceptions. Frequent and greater
number of outbreaks was found in Musabani block. Some
samples were also collected with not significant symptoms
considering as in contact of infected person and may be
initially positive but did not developed symptom ie very early
acute phase with detectable IgM antibody (11.11%). No death
was reported and most common symptom was maculapapulo-
vesicular rash (88.88%) commonly found in almost all
patients. Some reported for fever, rash and body ache. Few
reported with fever, rash, cough, coryza and bodyache and
others with different permutations and combinations.
Frequency of symptoms of fever, cough, coryza, chills, rigour,
body ache and headache are 82.22%, 40%,60%,42.22%,
84.44%,24.44% and 11.11% (Table :1)(Fig :1)

The history of contact with a case of chickenpox was available
in all the patients while none of them gave a history of
vaccination against VZV. The present study also highlights the
epidemiological factors contributing to an outbreak of
chickenpox. A perfect arrangement for the spread of infection
was present such as ambient temperature and people in a
community living in close proximity who had never been
encountered with the infection, helped in rapid transmission or
spread of the virus. The villages were overpopulated with
residents living in poorly structured houses. Most of the
affected population belonged to low socioeconomic strata,
with most of the houses being semi —pucca/ or mud-plastered
category of agricultural labour community. Majority were hut
with no proper ventilation, affected areas had poor sanitation
and no arrangements for proper waste management, also the
affected population were illiterate and unaware of the cause of
the disease. Studies done in India and Thailand throws light on
the fact of community transmission and household crowding
are vulnerable to varicella epidemics [19]. Seasonal variation
of chicken pox outbreaks had also been observed. [20-21]. But
in our study the outbreak of chickenpox occurred all round the

year in every month at different sites. It has been proposed that
the transmission potential of the VZV virus might be adversely
affected by a combination of high ambient temperatures and
humidity in tropical regions. [22]. The recorded average
annual humidity is 49.25 %, clouds 20.91%, rainfall 110.08
mm and temperature range maximum is 19.2C° to 33.4C°[23-
24].History of travel outside the locality was insignificant
during the field visit. The most affected age group is 21-30
years depicted in the graph is a bell pattern initially starting
from 0-10 yrs and maximizing at 21-30 yrs and falling at 41-
50 yrs. (Fig;4). In India, >30% of persons >15 years of age are
susceptible to VZV infection [16].In the present study the
affected sites mean age are approximately > 20 years. Overall
mean age of all the cases are 24.75. Study from Japan showed
81.4% chicken pox cases were below 6 years.[25] Another
study by Socan M et al, also stated in 2010 highest
transmission was found in children.[26] Whereas in another
study showed maximum affected age groups were adults .[27].
The incidence rate of this disease in areas with temperate
climate showed 13-16 cases of VZV per 1000 people in each
year and maximum of the affected are children below 9 years
while in tropical countries like India maximum cases belong to
adult groups. [28]. The varicella vaccine is not a part of the
Universal Immunisation Programme in India; thus outbreaks
of chickenpox continue to occur in the naive unvaccinated
rural population. [29-31] Due to this, a progressive increase in
seroprevalence with age has been found; maximum rates of
seroconversion have been found in adolescents and adults [32].
VZV infection has not been completely eradicated and
therefore incidence of infection may vary from childhood to
young adults which may suffer from serious complications like
bacterial infections of the skin, soft tissues, and/or bones
sepsis, or a bacterial infection of the bloodstream, bleeding
problems, dehydration, encephalitis, or inflammation of the
brain, pneumonia, toxic shock syndrome etc. [33] In our study
no clear explanation could be given on the affected sex in the
population since institution where outbreak happened were
male and female institution. Thus sex ratio is biased in
institutions. Outbreak happened in four different sites or
villages of Musabani in which affected male population is
higher than female in three sites out of four sites. Few studies
reflect that men are the main host for VZV. [34]. But a clearer
picture would have been drawn if all the suspected population
at different site would have given their samples for testing.

None of the suspected cases had vaccination history .From the
above study we could conclude that the incidence of infection
had shifted to adult age group which due to good fortune had
not led to severe complications but studies as mentioned states
about complication of chickenpox in adults may lead to higher
morbidity and mortality. After primary infection which results
in varicella, the virus becomes latent in the cerebral or
posterior root ganglia. Because of virus reactivation some of
these individuals develop shingles after several decades. It is
happens due to detoriation of cellular immune response. Cases
such as old age, hard work, using of steroids or malignancies
contribute to the appearance of shingles [35].The VZV vaccine
was introduced by different countries in their routine
immunization, In 1996; Singapore introduced opr licensed
vaccine.[36]. It is contraindicated in pregnant women. The
vaccine is supposed to be very expensive, but the vaccine had
proved to be safe and effective in preventing disease. [37]
However, the opinion of the experts is disputed on the
necessity of need for a vaccine against chickenpox in the hour.
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Some consider that there is little need of vaccine since
chickenpox is a relatively a mild infection. But it may be
disastrous if chickenpox is postponed from childhood, when it
is mild to adulthood when it is more severe. One of the major
objections to a live vaccine is the capacity of the chickenpox
virus to establish a latent infection. This may produce herpes
zoster in later years more frequently or in a more severe form,
than the natural disease. [38] Due to all these limitations, many
of the public health experts do not consider the need for the
vaccine. The Indian Academy of Paediatrics (IAP) has
recommended varicella vaccine to children only after one to
one discussion with parent.[39] Passive immunization is
recommended as post prophylaxis for immune compromised
children, pregnant women and newborn exposed to maternal
varicella. Close contact between a highly susceptible patient
and a patient with herpes zoster is an indication of passive
immunization as a prophylaxis.[40] In previously immunized
children, asymptomatic infection with mild type of virus may
occur. When a child develops rash after 42 days of chickenpox
vaccination it is due to the mild type of varicella — zoster virus,
is known as breakthrough varicella. This breakthrough
varicella should be isolated, since they are infectious and some
experts think we need more epidemiological data on case
fatality and complications and sequelae due to varicella in our
country for formulation of proper guidelines .[41].The IAP
suggests that vaccine can be given to (a) adolescents who
have not had Varicella in childhood, (b) household contacts of
immunocompromized children, (c) children attending créches
and day care centers and (d) susceptible adolescents and adults
if they are working in the institutional set up, e.g. school
teachers, day care center workers, military personnel, health
care professionals, etc. [42]

CONCLUSION

Vaccination, health awareness, proper nutrition etc may
control or prevent the outbreak. For which all have to works
together including government, NGOs, different unions and
village’s active peoples. Hence, it is important to improve our
surveillance system for early and true detection so that control
measure could be taken to prevent the probable outbreak with
collaboration of all governments and non governments’
agencies.
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