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VECTOR SURVEILLANCE

The last 3 decades has witnessed the emergence |, resurgence or
spread of vector-borne diseases like malaria, filariasis, Japanese
encephalitis, Dengue/DHF, Kala-azar, plague in various parts of the
country. Amongst the various reasons attributed contributing for the rising
trend of vector-borne diseases, the madequacy or lack of entomological
surveillance is of paramount importance.

In view of the above it was thought worthwhile to gear up/strengthen
entomological surveillance activities at various levels viz. District, Zonal,
Regional, State and Central level to collect meaningful entomological data in
respect of existing vector-borne diseases prevalent in the district and about
the receptivity of the aréa for other vector-borne diseases. Some of the
important characteristics of the vectors of various vector-borne diseases,
sampling techniques, identification keys, techniques used for the
incriminatioin of vector species for pathogens/parasites, WHO techniques to
ascertain the insecticide susceptibility status of adults and immature stages
and vector control measures used viz. personal prophylactic, source
reduction, environmental management, biological control, chemical control
and integrated measures used for the prevention and control of vector-borne
diseases on long and short term basis are summarised below:

Entomological aspects

Most of vector-borne diseases prevalent in the country are transmitted
by animals from 3 Classes viz. Insecta, Crustacea and Arachnida belonging
to Phylum - Arthropoda (Arthros = Jointed, podos = legs). Members
belonging to these Classes can easily be differentiated on the basis of
following characters:

-

Class Insecta Crustacea Arachnida
Body Divisible into Divisible into Undifferentiated
' head,thorax and  cephalothorax
abdomen and abdomen
Legs 3 pairs S pairs 4 pairs
Antennae 1 pair 2 pairs Absent
Wings Present Absent Absent
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1. Mosquitoes- Vectors of malaria, Dengue, filariasis and J.E.
Mosquitoes are worldwide in distribution, There are about 3450 species and
subspecies of mosquitoes belonging to 38 genera in Family - Culicidae. In
India there are about 300 species of mosquitoes. v

Mosquitoes may be easily differentiated from other insects of similar
shape and size on the basis of following characteristics:

i) Insects with a single pair of mesothoracic fore wings, and
the hind pairs of wings are modified into halteres

i) Presence of forwardly projecting proboscis with piercing
and sucking types of mouth parts

iii) Presence of scales on the thorax, abdomen, legs and wing

veins

iv) Presence of fringe scales on the posterior margin of the

wings .

V) Characteristic wing venation i.e. wing vein 2nd 4th gnd \ 5th )
bifurcated TEpe———— S

Jr )

1.1 Morphology of mosquito - =

Mosquitoes are slender bodied , small insects measuring about 3-6 mm. in
length. However, some Spp. may be as small as 2 mm, while others may be
as long as 19 mm (Toxorhynchites). The body is distinctly divided into head,
thorax and abdomen. Mosquitoes possess only one pair of functional
mesothoracic forewings. The hind pair of wings are represented by a pair of
small knob-like structures, the halteres, which are the balancing organ
while mosquito is flying.

The head bears a pair of large kidney-shaped compound eyes and a
pair of filamentous and segmented antennae. In females the antennae have
whorls of short hairs (Pilose) whereas in males the antennae bear a whorl of
long hairs giving them Jfeathery appearance (Plumose). Just below the
antennae, head bear a pair of maxillary palpi which may be short or long
and dilated or pointed at their tips depending upon the sex and whether
adults are anophelines or culicines. Arising between the palpi is a single
elongated structure, the proboscis, which contains the piercing and sucking
types of stylets or mouth parts. The largest component of the mouth parts
is a long and flexible gutter - shaped labium which terminates in a pair of
small lobe like structure called labella which are sensory in nature. The
labium almost encircle all the other mouth parts and serves as a protective
sheath.



The upper most structure, the labrum is slender, pointed and grooved
along its ventral surface. In between the labrum and labium are five needle
like structures viz . a pair. of toothed maxillae, a pair of serrated mandibles,
a single hollow stylet, the hypopharynx.

At the time of taking blood meal, the tips of flashy labium are placed
on the skin and curves backwards. This allows the paired mandibles and
maxillae, labrum and hypopharynx to penetrate the host skin. Saliva is
pumped into the host body through the hypopharynx. Blood is ingested by
females mosquito through the pumping action of the pharynx.

The male mosquitoes are incapable of taking blood meals as the
maxillae and mandibles are vestigeal and feed on plant saps or nectar.

The thorax is covered dorsally and laterally with scales which may be
dull or shiny, white, brown, black in colour. The arrangement of scales on
the dorsal surface of the thorax helps in the identification of some species of
mosquitoes (Aedes spp.)

The wings are long and relatively narrow, the number and
arrangements of the wing veins is almost the same in all mosquito spp.The
veins are covered with scales which are usually brown, black, white, creamy
or yellow in colour. The shape of the scales and pattern of their
distribution varies in different genera and species of mosquitoes. While
sitting the wings of the mosquitoes are placed across each other over the
abdomen in the form of a closed scissor. There are three pairs of tiny,
elongated legs which are covered with scales. The tarsus usually terminates
in a pair of toothed or simple claws. Some genera such as Culex have a pair
of small fleshy pulvilli at the end of tarsus.

- The abdomen consists of 10 segments but only the first 7 or 8 are
visible.

In sub-fémily Culicinae, the abdomen is usually covered dorsally and
ventrally with brown, black or white scales.

The last abdominal segment of the female mosquito terminates
in a pair of small finger like structure called cerci, whereas in males it
terminates in a pair of prominent clapers, which is a part of male
gentalia. (Fig: 1) -
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Diagrammatic representation of a female adult mosquito

1.2 Anopheline Mosquitoes :- Anopheles species are mainly responsible
for the transmission of malaria in various parts of the world. Out of 55
anopheline species prevalent in India , 9 are vectors of malaria viz.
Anopheles annularis, A.” stephensi, A. Philippinensis, A. sundaicus, A.
minimus, A. varuna, A. culicifacies, A fluviatilis and A. dirus.

i) Habits :- They are commonly found in large numbers in human
habitations, animal shelters or in mixed dwellings. Anopheline mosquitoes
have also been fgund resting in outdoor situations on banks of stream ,
under culverts, and in thick shrub, forest etc. ‘

ii) Breeding habits :- The eggs are deposited singly and generally laid on
the surface of clean and unpolluted water such as pools, rice fields, slow
running streams, cisterns, overhead tanks, tree holes etc. Some species
prefer standing types of water like ponds, wells, irrigation cannals, pits and
also breed in various types of rain water collections.

iii) Resting habits :- Most of the anopheline mosquitoes are domesticated
and they are found in very large number in indoor situations; in cattlesheds
and human habitations. However some of the species like A. dirus is an
outdoor rester (Exophilic). Males are usually found near the breeding
places. -

iv) Biting and feeding habits :- Male mosquitoes can not suck blood and
normally feed on nectar and plant juices. Female mosquitoes are able to
pierce the host skin and feed on blood. The great majority of species are
zoophagic i.e. they feed on the blood of mammals, reptiles, birds, and
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amphibians but some of the species like A. fluviatilis and A. minimus have
got definite preference for human blood.

v) Flying habits:- Most domestic species of mosquitoes remain in close
vicinity of about 1 km. of human or cattles dwellings, however, creeping
movement of mosquitoes takes place on account of oviposition, feeding,
sxyarming, mating etc. (Fig : 2)

. Anophcics mosquito T

Matarls

1.3 Culicine Mosquitoes :- The important human diseases transmitted
by culicine mosquitoes are Filariasis by Culex quinquefasciatus and
Mansonia species, Japanese encephalitis by Culex vishnui group and
Dengue/Dengue haemorrhagic fever by Aedes mosquitoes.

i) Habitat:- Culicine mosquitoes prefer dark places and live in human
dwellings, cattlesheds and other such shelters. They may also live in
outdoor situations in shrubs, grasses, forests etc.

iif Breeding habits:- Most of the culicine mosquitoes lay their eggs in

organically polluted water. The eggs are also laid in unkept drains and
unused wells. Aedes mosquitoes generally prefer artificial breeding places
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such as earthen pots, cement tanks, glass or plastic containers, tyres,
coolers, in small collections of water in man made containers. Mansonia
species breeds in water organically polluted and habouring aquatic plants
like Pistia spp., water hyacinth, lemna etc. The larvae and pupae of
Mansonia mosquitoes remain attached to the roots of these water plants
through their respiratory siphon to take oxygen. Eggs are laid on the under
surface of leaves of these plants.

iii) Resting habits:- Culex and Aedes are found in human dwellings or
cattlesheds. Mansonia species mainly rest in cattlesheds and human
dwellings but may also rest outdoor.

iv) Biting and feeding habits:- Culex mosquitoes are zoophagous and
anthropophagous . Mansonia species prefers human blood. Only Aedes
mosquitoes bite during day time and feed mainly on human blood.

v) Flying habit:- Culex and Mansonia species of mosquitoes can fly upto a
long distance of 4 to 5 kms., while Aedes mosquitoes have very limited flight
range of about 100 meters and remain near the host. ( Fig : 3,4,5)
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Japanese encephalitis (Viral)

a) Principal vectors

b) Suspected vectors

Fig-4

Cx.tritaenirohynchus, Cx.vishuni and
Cx.pseudovishnui

Cx.shitmorei, Cx.epidesmus,
Cx.gelidus, A.barbirostris,
A.hyrcanus, A.subpictus
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Aedes aegypti
Dengue/DHF (viral)

Fig.- 5
1.4 Life cycle

There are four stages in the life cycle of mosquitoes viz. egg, larva,
pupa and adult. The first three stages are aquatic and adult stage 1s
aerial/terrestrial

i) Egg :

. Anophelines generally lay their eggs singly in clean, oxygenated
water. Each egg is boaf*shaped in appearance and has distinct float on
either side. The number of eggs laid by a single female varies from 40-150.

Culex mosquito lay eggs in the form of egg raft. Each egg raft may
contain 150-400 eggs. C. quinquefasciatus, vector of filariasis lay eggs in
organically polluted water, whereas, Culex vishnui group of mosquitoes,
vectors of Japanese encephalitis lay egg rafts in the paddy fields, swampy
and marshy areas.
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The Aedes mosquitoes lay eggs in artificial man made containers
containing fresh water. The eggs are laid singly and a female may lay 60-
150 eggs in one oviposition. The eggs of Aedes mosquito can withstand
d¢ssication upto 1 year and hatch when containers are inundated with rain
water.

The freshly laid eggs are white in colour but within half to one hour
of egg laying colour changes to black. The incubation period of egg stage is
about 2 days duration under favourable climatic conditions (Tem. 27 C and
R.H.- 75-80%) .

ii) Larva :

The larva feeds voraciously on minute algae and other plankton
present in the water and grows in size. As a result of feeding and growth,
the outer skin is shed and next larval stage comes out. There are four larval
stages in the life cycle and after third moulting, the larva changes into pupal

stage. The larval period last for 6-8 days under favourable climatic
conditions.

iii) Pupa

. The pupa is coma-shaped in appearance. The head and thorax are
fused to form cephalothdrax and the abdomen is curved. It is the resting
stage in the life cycle and does not take any food. The pupa is very active
and sensitive. It moves away, if disturbed. During this stage the future part
of the adult mosquito is formed inside the pupa.

The pupal period last for 2 days under favourable climatic conditions.

iv) Adult

The chitinous cuticle of cephalothorax of the pupa breaks in between
the respiratory trumphets and through this opening the adult mosquito
emerges out. On emergence, the adult mosquito sits on the empty pupal
skin or on adjoining vegetations for sometime to harden its body part after
which it flies away for mating, feeding and resting.



CHARACTERISTICS OF ANOPHELINES AND CULICINES
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1.6 Methods for estimating the adult and larval mosquito density
and for collecting information on other entomological

parameters " s
s /U Al ere~

A. Adult mosquito density // A ol 2
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No. of hours spent in search

ii) Total catch by pyrethrum space spray

Total catch by pyrethrum space spray in a unit area may be
undertaken by spraying 0.1-0.2% pyrethrum extract @ 30-60 ml/ 1000 cubic
feet.

iii) Man-mosquito contact - Mosquito biting/landing rate on human or
animal bait may be determined by counting the number of mosquitoes
collected while landing or biting on human or animal bait per unit time or
per night.

iv) Sporozoite rate in malaria vectors

No. of females anopheline species positive for sporozoites
* x 100
No. of mosquitoes dissected '

v)  Vector susceptibility to insecticides

As per standard WHO technique (Details enclosed)

vi) Parity rate

Simple detection of parous ( a female which has laid eggs) females on
the basis of tracheal skin or ovariole dilation.

No. of parous females encountered
x 100

No. of female mosquito dissected



i) Wall cage Test (Contact Bioassay test)

For studying the residual efficacy of residual insecticides under field
condition.

Percent mortality obtained after 24 hours amongst mosquitoes
exposed to insecticide sprayed surface for 15 minutes in plastic cones on
insecticide treated surface.

viii) Collection of mosquitoes by using various traps viz. Magoon,
window, light trap etc.

No. of mosquitoes collected species wise/ night/trap

ix) Anthropophilic index

Percentage of mosquito blood meal found positive
for human blood

B. Larval density

a) Collection of immature stages of mosquitoes

For larval collections breeding habitats of the vector specieé may be
searched at any time during the day. Mosquito larvae are collected by the
following methods:

i) ) Dipping : Most frequently used method for collecting mosquito larvac
from edges of swamps, ditches, rice fields and other water bodies.
Equipments generally used are laddle, photo-tray, spoon etc. Larval density
is calculated in terms of average number of larvae collected per dip.

i) Netting : Larvae can be collected from large water bodies or
streams by long handled larval net and from wells using well nets. Larval
density is calculated per net.

i) Pipetting : Small pipettes can be used to collect mosquito larvae
from shallow breeding places like hoof prints, plant axils, tree holes etc.



b) Larval Density per dip = No. of larvae collected
(laddle, larval net, well net) - No. of dips taken

For Aedes aeqypti

1) Container index - No. of containers found positive x 100
No. of containers examined

ii) House index - No. of houses found positive  x 100
No. of houses searched

1ii) Breteau index - No. of containers found positive x 100
No. of houses searched

-

C.) Precauations to be taken while collecting mosquito larvae by dipper

1. The enemel bowl, frying pan, ladle should be immersed in the

breeding places at an angle of 450. The surface water will flow into the
cavity but care should be taken not to fill this completely as otherwise some
larvae will be washed out.

2 When the surface' of the water is covered with dense floatin g
vegetation or organic debris, the water surface should be agitated to cause
the larvae to sink, clear away the vegetation and then wait for 3-5 minutes
for larvae to come to the surface once more.

d) Precautions to be taken while using larval net

Larvae may be collected from large stretches of water along the edge of
streams, wells and other situations using a larval net of 20-25 cms.
diameter. When collecting larvae, the net is held at an angle and skimmed
rapidly through the surface near emerging or floating vegetation or pushed
along very slowly allowing the surface water to float into the net.
Alternatively, the net may be used as a ladle, a series of quick dips being
made. The net is inverted and washed out in a bowl of water and the larvae
are collected with a pipette.
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e) Precautions to be taken while using the well net

The well net is dipped slowly into the well keeping hall the b
above the water. After waiting 2-3 minutes to allow the disturbed la
return to the water surface, the net is dragged slowly and as quie

possible around the edge of the well keeping the net at ithe i
When the net has been moved around the border of the well
times it is withdrawn and inverted in a white enamel basin coniainir
Wait for 2-3 minutes then repeat. The larvae are collected with



f) Precautions to be taken while collecting adult mosquitoes in indoor

situations :

Before collecting mosquitoes from human dwellings, cattle sheds,
mixed dwellings etc., one should thoroughly inspect the areas for the
presence of snakes, scorpions, centipedes etc. to prevent any mishappening

e e e et eam e
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1.7 Susceptibililty status of vector Mosquitoes

i) Malaria vectors

An. culicifacies and An. stephensi, major vectors of malaria are
resistant to DDT and HCH in most part of the country. In Maharashtra,
Gujarat and certain parts of Haryana triple resistance against DDT, HCH
and Malathion has been reported.

The other malaria vectors except An. annularis have been reported to
be susceptible to conventional insecticides used under NMEP.

ii) Dengue /DHF Vectors

Aedes aegypti mosquito is resistant to DDT and Dieldrin but
susceptible to organophosphates and synthetic pyrethroids.

iii)J.E, Vectors *

The major J.E. vectors have developed resistance against .
organochlorine insecticides (DDT, Dieldrin) but are reported to be
susceptible to organophosphates and synthetic pyrethroids.

iv) Filariasis Vectors

Cx. quinquefasciatus, vector of Bancroftian filariasis is resistant (o
most of the organochlorine and organophosphate compounds but
susceptible to synthetic pyrethroids.

-

1.8 Determination of susceptibility test

A._Adults



Susceptibility tests of adult mosquitoes are carried out at six monthly
interval to ascertain the current susceptibility status of vectors against
various insecticides being used under public health programme so that
appropriate insecticide may be used for effective vector control.

Freshly fed female mosquitoes collected from the study area are kept
under laboratory conditions and the healthy mosquitoes are exposed flor a
period of one hour and mortality count is made after 24 hrs. as per the WHO
method. .

Equipments, material and method used to determine the insecticide
susceptibililty status of mosquitoes

Equipments/material required:

EaP0m,AL
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Composition of WHO Test Kit :
(i) - 20 plastic tubes - 125 mm length and 44 mm diameter.

- 8 tubes with red dot - exposure tube

- 2 tubes with green dot - control tube

- 10 tubes with green dot-holding tubes

10 slide-units with a screw cap on either side
and provided with a 20 mm filling hole

(1)

1

(i) - Insecticide impregnated papers

(iv) - Sheet of plain paper for lining of holding tubes

(v} - 20 spring wire clips (8 copper clips for exposure tubes and
12 silver clips for h(;lding and control tubes)

(vi) - Glass aspirator tube

(vi) - Adhesive tape, log probit paper

(viit - Impregnated papers Organochlorine / organphosphate /

carbamates /synthetic pyrethroid

Methodology

- Insert a piece of white paper in each holding tube and put a
silver spring wire clip to keep the paper in position.

. - Now put 15-25 mosquitoes per tube in each holding tube with
the help of sucking tube through filling hole in sliding unit.

- Keep the holding tubes in upright position for 1 hour and
damaged mosquitoes should be removed

- In exposure tubes put insecticide impregnated papers of
different concentrations and one control paper impregnated
with oil (solvent). To keep the paper in position use copper spring wire
clip.

- Now transfer mosquitoes in exposure tubes/control tube from
holding tubes with the help of sliding unit. ‘

- Leave the exposure tubes standing upright with screen end
up for 1 hour

- At the end of exposure period, transfer the mosquitoes to
holding tubes. A small cotton pad soaked in glucose should
be kept at the top of screen.

20



- Keep the holding tubes for 24 hours in a place with diffuse
light, temperature , 25 + SOC and R.H. 70-80%.

- Mortality counts are made after 24 hours. For each
concentration at least four replicates should be used

- If control mortality is between 5-20 per cent it can be
corrected by Abott’s formula. The tests with control mortality

more than 20 per cent are unsatisfactory and should be
repeated.

% test mortality - % control mortality
Abottg’s formula = x 100

100 - % control mortality

General Remarks

1 Each impregnated paper may be used upto 20 times and upto 3
weeks after removal from the packet

2. After removal of impregnated paper, the packet should be resealed
carefully with plastic tape

Result/interpretation

. 1. Percentage mortality obtained for each concentration can
be put in log-probitgraph paper.

2. Regression line may be fitted by eyes and LC 50 and
LC 95 values can be read from graph.

21



THTITHATION

~
-

P CINT €T

4:D%
D>

2-0Ou

P — Y

.
Pl T

DL Rl NPV |

~N
4]

re-

Led s

£

o

DAL S L LGIEY AN QLS00 A LI 40/ INTD H3d

(Fig. 8)



©

3. Below 80%

LARVAE
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Susceptibility status of larval population of mosquitoes can be
determined by exposing late 3 or early 4% instar larvae to various
insecticide concentration in 500 ml glass beaker for a period of 24 hrs. and
thereafter larval mortality is recorded as per the method recommended by
WHO wusing WHO test Kkit. Based upon the larval mortality, the
susceptibility status of larvae against particular insecticide is ascertained.

As per the guide lines the following criteria is used for determining the

“susceptible or resistant, tolerent status of adults and larvae.

Range of Mortality Stafus
1. Between 98% - 100% Susceptible
2. Between 80% - 98% Tolerant

(Verification required)

Resistance

23



Proforma of mosquito larval survey

Locality - Date of collection -

PER DIP DENSITY IN + VE BREEDING PLACES

Sullage Septic  Cesspits OHT Cistern/ Ormnamental Tank Wells  Irrgn. Seepage Rice Field Lake Rain Rejected  QOthers
water Tank Barrel Canal Water Water Tyre
drains ¢ ¢ Collenn. Utensil

ANOPHELINES

L-I-1I
L-II
PUPA

CULICINES
L-I-1I

L-III-IV

PUPA

AEDES
L-I-1I
L-III-IV
PUPA



\ Proforma for Indoor Adult Mosquito Collection Record (MHD) 2
Distt.
Date
PH.C,
Time
Village. Method: Aspirator.

¢ ¢

LastSpray on:

House/ Cattle shed

9

Weather: Clear/Cloudy/Rainy A Time Spent

S.No. Mosquito Species Houses Total l Density Cattle Shed Total [ Density
Abdominal Conditions P.M.H. Abdominal conditions P.M.H.

(houses) (Cattle Shed)

’UF'F |sG [¢ |F M | ‘UF'F ISG,GAFIM

1. Anophelines

. Culicines

3. Aedes

UF = Unfed F = Fed SG = Semigavid G = Gravid




2.Vector Control

The major thrust for the control of vector-borne diseases has to be on
vector control, as the elimination of pathogens/parasites in human or
zoonotic reservoir of infection is not in the realm of practicability.

The main objectives of vector control is to keep the vector density at
low level to minimise vector-reservoir contact and to curtail ‘the longevity of
vector species to interrupt disease transmission. Vector control measurcs
arg undertaken where population aggregate for the sake of feeding, resting,
breeding etc. particularly Quring the high density period.

2.1 PERSONAL PROTECTION MEASURES

2.1.1 Anti- adult measures

Several personal protection measures are available for providing
protection against the mosquito bite. They can be used as supplementary
measures in remote and inaccessible areas or against exophilic and
endophagic vector species depending upon their feasibility, cost effectiveness
and sustainability. '

i) Physical methods

This include protective clothings, wuse of bednets, screening of
windows/doors etc.

ii) Repellents - These are substances applied to the skin, clothings or
mbsquito net to repel the mosquitoes and prevent them from biting. The
most commonly used repellents are DMP ( Dimethyl phthalate) and DEET
(Diethyl toluamide). They provide protection for 3-4 hours.

i) Impregnated bed nets

Pyrethroids are fast acting, broad spectrum insecticides with low
mammalian toxicity. Impregnation of bednet with synthetic pyrethroid
“enhances its potential for reduction or interruption of disease transmission
against endophagic or exophagic species of mosquitoes. Impregnated bed
nets produce deterrent, repellent and killing action and help in reducing
man mosquito contact.

iv) Coils- Mosquito coils containing natural pyrethrum and herbal
products are used in many countries for protection from mosquito bites.
Use of Tortoise, Rooster brand coils available in the market last 6-7 hours.

26



V) Mats - The mat is impregnated with synthetic pyrethroids viz.
Allethrin/bioallethrin and heated on a plate fitted in a small electric device.
Mosquitoes are either repelled or knocked down by the vapor action of the
pyrethroid. The mats provide protection from mosquito bite for 10-12
hours.

vi)  Indoor residual insecticidal spray

Selective spraying is recommended against vector mosquito specics
which predominently rest and feed in indoor situations. Depending upon
the susceptibility status of the vector mosquito species to various
organochloroine , organdphosphate and synthethic pyrethroids. The
insecticide is to be chosen to which the local vector is amenable to control.
The details about the insecticide, dosage, the formulation and application
clc. are given in the Table- 1.

vii)  Space shraying by Mist, Thermal fogging or ULV spray

Space spraying has been successfully used to control outbreaks of
vector-borne diseases such as malaria, dengue, Japanese encephalitis,
Western equine encephalitis etc. The space spray is usually undertaken to
control the resting population of mosquitoes either by using the natural
pyrethrum extract diluted in kerosene oil or malathion during outbreak
situations to interrupt the disease transmission by crisis. This is done in the
form of mist, thermal fogging or ULV spray . Insecticides formulation and
their dosages for space spray are given in Table- 2.

2. Antilarval measures

-

Anti- larval measures are used as an adjunct to other methods of
control and are rarely used as main method of control except against
container breeding species or against those mosquito species which breed in
confined or specific small water bodies such as Aedes aegypti, An. stephensi
and An. sundaicus. Antilarval measures can also be tried in an area where
vector species are resistant to commonly used insecticide or exhibit exophily
and exophagy or under those situations where adulticide measures are nol
cost effective or tend to endanger the environment.

Antilarval measures in tropical countries are mainly used in urban or
peri urban areas. These measures can be used in certain specialised
situations like minning, irrigation wells, tanks etc. if they are operationaliy
feasible and cost effective. The basic idea of all antilarval measures is to
prevent, reduce or eliminate the breeding places. Certain commonly used
antilarval measures are briefly discussed below:

=,
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i) M.L.O. (Mosquito larvicidal oil) - Oiling is done in situations where
breeding is temporary and permanent measures may not be cost effective.
Oiling of a breeding sites kill the larvae by choking their spiracles with oil
film & cutting the oxygen supply. It also deter the adult mosquitoes from

egg laying,

ii) Paris green (Copper aceto-arsenite) - It has been successfully used
in malaria control programme for the control of anopheline and culicine
breeding. It is applied as dust or granular formulation.

iii) Abate (Temephos) and Baytex (Fenthion) - Widely used under urban
Malaria Scheme for the control of breeding of anopeheline and culicines
mosquitoes . Larvicide formulations and their dosages are given in Table -
3.

2.3 Environmental management for vector control

WHO expert committee on Vector Biology and Control in 1979
defined environmental management as follows:

“ The planning, organisation, carrying out and monitoring of activities for
modification and/or manipulation of environmental factors of their
interaction with man with a view to preventing or minimising vector
population and reducing man-vector pathogen control.”

This approach which should be carried out prudently and skillfully is
naturalistic and involves an attempt to extend and intensify natural factors
which limit vector breeding, survival and contact with man. But these
measures have many constraints and limitations viz.

<) Selective appljcation,

ii) Require high degree of inter-sectoral coordination,

iii) Capital investment of some of the methods is high,

iv) Maintenance is very essential and :

v) Active and sustained community involvement.

This is most simple and dependable method of elimination or
prevention of mosquito breeding by identifying the active and potential
breeding sites of mosquitoes. Environmental management of vectors arc
much suited for the vectors of urban malaria and Dengue/DHF as their
vectors mainly breed in overhead tanks, coolers and other man made
containers in domestic and peridomestic situations.
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i) Drainage -

Different species of mosquitoes are known to be associated with
varied type of water bodies. It may be impounded rain water, seepage walcr,
natural water courses or man made water courses etc. These can be
climinated by formulating an effective drainage system which will not permil
water stagnation and mosquito breeding.

i)  Mosquito breeding associated with the construction of
Roads/Railways

High mosquitogenic potential is generated during the construction of
roads and railways and most of these breeding places can be eliminated if
proper engineering methods are followed. The breeding places includes
burrow pits, culverts and quarry pits etc. Such breeding places need special
attention by Railway Health Authorities who may use a combination of
various vector control measures in an integrated way.

iif) Irrigation and mosquito breeding

Engineers should incorporate various engineering devices in
consultation with public health experts to include an inbuilt system to clrain
off the seepage water for its better utilization in agriculture.

2.4 Biological control -

The predators, pathogens or parasites may be used for the control of
larval breeding. Some of the important biocontrol agents are given below:

i) Larvivorous fishes

‘Of several biological agents, larvivorous fishes are still considered (o
be the most potential and effective predators for the control of mosquilo
breeding in unused wells, pools, ponds, lakes, fountains, paddy fields etc.
The Poecilia reticulata and Gambusia affinis are the two most important
larvivorous fishes used world over for the control of mosquito breeding.
They were introduced in India in 1910 and 1928 respectively and have since
been acclimatized in vatious types of ecological conditions. They arc
considered to be most important larvivorous fishes for field operation
because of their small size, voracious feeder on mosquito larvae, hardincss,
agility and adaptability to variety of habitats. The Poecilia reticulata
commonly known as guppy is a bottom feeder » can tolerate very high degree
of pollution. It may be used effectivity for the control of Culex breeding
whereas G. affinis is a surface feeder and prefers. to breed in clean
oxygenated water and is suitable for the control of anopheline breeding.
Fishes can be easily cultured on large scale and require minimum efforts for
lransportation to any distant place.
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ii) Biocides-The toxins of certain spore-forming bacteria viz. Bacillus
thuringiensis variety israglensis H14 strain and Bacillus sphaericus have
recently been shown to hold great promise as a microbial control agent for
mosquitoes. These bio-larvicides are host specific, safe to predators and
friendly to the environment. Of several indigenous. and imported
formulations of bio-larvicides, wettable powder formulations of B. sphaericus
(Spherix) and BTI-H-14 Bactoculicide formulations were found to be highly
clfective in controlling the larval population of mosquitoes

2.5 Integrated vector control

The integrated vector control may be defined as the application of one
or more than one vector control method simultaneously or consequently in a
given area to control vector borne diseases. When available options are
sclected on the basis of epidemiological paradigms, vector behaviour,
human behaviour and environmental aspects, it becomes selective vector
control. This approach is quite appropriate but requires effective planning,
and judicious use -of national resources. This requires technical
competence, managerial skills and sound understanding of vector and its
environment. ’

<
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2.6 Public Health Education and Community participation in the
control of vector borne diseases :

The role of public health education is vital for the effective
imlementation of vector control measures, in respect of vector-borne
diseases, as the problem mainly revolves around man and his environment.
The aim of the health education for the control of vector-borne diseases like
malaria, filariasis, Japanese encephalitis, Dengue/DHF and Kala-azar
should be to familiarise and motivate the people by highlighting the
following aspects of the disease :

- Causation and mode of disease transmission
- Awareness about the early signs and symptoms of the disease

- Educating the masses to co-operate with the public health workers for
the early diagnosis of disease by clinical symptoms and laboratory
diagnostic tests

- Usefulness of taking proper and adequate treatment of disease

- Knowledge about the breeding, feeding and resting behaviour of vector
species

- Usefulness of insecticidal spray for the control of mosquito/sandlly
borne diseases to +bring down vector density and to curtail their
longevity to interrupt disease transmission

- To restrain local inhabitants from mud plastering of walls of houscs,
cattlesheds etc. for a minimum period of two months after the spray to
retain the residual effect of insecticide for the effective control of
mosquitoes and sandflies

- Personal prophylactic measures by using ordinary impregnatcd
bednets or repellents to prevent mosquito/ sandfly bite

- To educate masses to sleep on the cots/benches instead of on floor to
prevent sandfly or flea bite

- To undertake bio-environment measures to reduce the breeding,

resting and feeding places in and around human habitations,
cattlesheds etc.

- Use of mass media Jike radio,television,cinema slides, newspapers,
posters and film showsetc. Involvement of Social workers, teachers,
school  children, public health workers Voluntary  Health
Organisations/ Resident Welfare Associations should be involved for -
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disseminating the above given information by holding group meetings
or by inter-personal, communication, Health exhibitions etc. to get rid
off/ reduce mosquito breeding.

COMMUNITY PARTICIPATION

WHO Alma Ata Declaration (1973) envisaged that community
participation should be considered as a crucial component of Primary Health
Care (PHC). The idea of community participation was developed with the
fond hope that it will make disease control programme more effective. The
integration of activities for the control of communicable diseases was
considered advantageous to improve the quality of preventive care, reduce
morbidity and mortality due to communicable diseases and encourage the
participation of people. Involvement of community for the success of any
vector control programme assumed still greater significance as the probleém
revolves mainly around man and his environment. The community will
perceive the impact of control measures which will stimulate their active
involvement in PHC socially, culturally and technically.

Consequent upon the resurgence of Kala-azar in Bihar in 1977 Plague
in Maharashtra and Gujarat in 1994 and Dengue/DHF in Delhi, Haryana
and Punjab during 1996, it was observed that the public health education
about vector-borne diseases is poor and community participation was
practically nil. It is felt that for the control of vector-borne diseases |
community may be motivated to co-operate and partcipate for the effective
implementation of vector control strategy. After motivation, the community
would be able to extend their full co-operation in getting their dwelling units,
cattlesheds etc., sprayed. with insecticide and should restrain from mud
plastering the insecticide treated surface for a minimum period of two
months for the retention of residual effect of insecticide. Besides, the
community may be motivated to undertake bio-environmental measures like
removal of garbage from in and around the houses, pigsties, cattlesheds,
filling of all cracks and crevices. The shelters should be made more
ventilated and lighted to prevent the breeding, resting and feeding of vector
species.

For the success of vector control programme, there has to be a
frequent interactions between the health workers and the people so that
they may accept the control programme as the “ People’s Programme” and
only this approach will be fruitful for the effective implementation of vector
control strategy vis a vis control of vector-borne diseases in various parts of
the country. V

Activities to be undertaken by various agencies for the control of
vector-borne diseases are summarised below: -

-
L 4
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3. Sandflies - vectors of Visceral and Cutaneous leishmaniasis

Sandflies are mainly involved in the transmission of visceral and
cutancous leishmaniais in various parts of the country. Whereas, visceral
leishmaniasis or Kala-azar is transmitted by Phlebotomus argentipes, the
cutancous leishmaniasis which is not a major problem in the country is
transmitted by Phlebotomus papatasi, P. salehi and P. sergenti.

P. argentipes is widely distributed species in India and found in
abundance where climate is warm and moist. P. argentipes can be identificd
on the basis of silvery white legs.

P. papatasi is found mainly in plains where climate is hot and dry. It
is yellowish brown in colour.

3.1 Morphology of sandfly

Adult sandfly is a small, delicate insect of about 2-3 mm. in length. It
is light yellowish to greyish brown in colour with large conspicous dark cyes.
The males and females can easily pass through ordinary mosquito net. The
body of sandfly is completly covered with long hairs, head bears plercing and
sucking type of mouth parts and only female sandfly can sucks the blood
whereas males feed on plant saps. They can be easily recognised in nature
by the presence of a pair of long and elongated wings which remain errect
upward on the body and makes ‘V’ shaped appearance while resting. The
males are identified on the basis of male genitalia at the terminal end of
abdomen and females by the presence of spermatheca.

Fig. 10

Life cycle

The life cycle of sandflies is comprised of four stages viz. egg, larvi,
pupa and adult fig.11. ‘
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i) Egg - The eggs are laid in moist cracks and crevices containing
decaying organic matters. The female P. argentipes lay eggs ranging from 5-
68 whereas P. papatasi, lays eggs ranging from 7-69.

The freshly laid eggs are creamy white in colour, however, their colour
changes from dark brown to black after laying. The eggs hatch in about 3-4
days under laboratory conditions at 28 + 2 C and 95% R.H.

ii) Larva -The larva is creamy white in colour and possesses a number of
hairs on its body. The body is divided into head, thorax and abdomen.
After emergence, larvae feed on decaying organic matters. Sandflies have
four larval stages. The total larval period of P. argentipes and P. papatasi
was recorded to be 11-29 days and 12-26 days respectively.

iij Pupa - Pupa is elognated and coma- shaped in appearance and is a
non-feeding stage. The pupal period varies from 6-10 days for P. argentipes
and 6-13 days for P. papatasi under optimum laboratory conditions.

iv) “Adult - The adult emerges through a longitudinal slit on the mid-
dorsal part of cephalothorax of pupa. Mating in sandflies usually occur on
host while feeding but may also takes place after feeding.

Life cycle from egg to emergence of adult was found to be 20-36 days
for P. argentipes and 22-45 days for P. papatasi (Fig.11).
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3.3 Habits and habitats”

i) Habits - Sandflies are active during night hours and during day time
they remain hidden in cracks, crevices in dark corners of houses and
cattlesheds. P. argentipes and P. papatasi are generally found in mud
plastered houses and adjoining cattlesheds.

i) Feeding habits - Female Phlebotomus feed on a varity of mammals al
night . P.argentipes mainly feed on bovine, whereas P. papatasi prefers (o
feed on human beings.

iii) Resting habits - P. argentipes and P. papatasi mainly rest in indoor
situations in houses, cattlesheds and mixed dwellings etc.

iv) Flight range and movement - Sandflies moves by hopping movements
and can not fly long distances. The flight range of P. argentipes has been
recorded to be 207-505 meters from their breeding places.

v)' Longevity - The maximum 10ngévity of P. argentipes has been reported
to be about 24 days.

vi) Breeding habit - P. argentipes lay eggs in the soil having lot of moisture
and organic debris in and around cattlesheds and human dwellings.

3.4 Sampling Techniques

Sandflies can be collected by torch light and suction tube method
similar to that of mosquitoes. The density of sandflies is expressed in Lterm
of Per Man Hour Density (PMHD) (Proforma enclosed)

Other methods of sandfly collections are:

i) Sticky trap method

i1) CDC light traps

. 1ii) Funnel traps

iv) Bait collection

3.5 Susceptibility status to insecticides

P. argentipes, vector of Kala-azar has been reported to be highly
susceptible to DDT. However, P. papatasi vector of cutaneous leishmaniasis
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is highly resistant to DDT and Dieldrin but Susceptible to Malathion and

3.6 Control of sandflies -

i)

ii)

iii)

man/sandfly contact.

Environmental measures - These measures are used (o

control/eliminate breeding sites of sandflies in and around houses
by filling the cracks and crevices.

Chemical Control - P. argentips can easily be controlle by

undertaking residual Spray of DDT. Two rounds of indoor residual

36



4. Rat fleas, vector of plague

country to undertake timely intervention measures.

The Bubonic plague in India is transmitted by three species of fleas
namely Xenopsylla cheopis, X. astia and X. brasilensis. Fleas are laterally
compressed insects and their body size varies from 1-4 mm. The body is
divided in head, thorax and abdomen and is covered with backwardly
directed spines. It has three pair of legs and hind pairs of legs arc very well
developed and modified for jumping. The mouth parts are of piercing and

*PErmalheca
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4.‘1 Life cycle - There “are four stages in the life cycle of flea viz. cey,
larva, pupa and aduit. (fig.13).

i) Eggs - The €ggs are laid in clusters in and around the nest of hosi
animals. It is small in size measuring 0.4 to 0.5 mm. in length, oval in
shape and glistering white in appearence when laid but changes (o dull

ycllow colour after few hours of laying. A single X. cheopis female may lay
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300-400 eggs during its life time. The incubation period of egg is about 2-4
days

ii) Larva - The 1st stage larva hatches out from the egg in 2-4 days.
Larvae are small, 13 segmented worm like creatures without leg ‘and its body
is.covered with hairs. It has chewing types of mouth parts and feed on all
types of organic debris. There are 3 larval stages which last for 14-16 days.
The 314 stage larva when fully grown empties it’s alimentry canal and
pupates. The larva spins a loose meshed cocoon of thread around it to
which particles of debris adheres.

lii) _Pupa - Pupa is usually enclosed in a cocoon and emerges into adult
after 8-10 days under favourable climatic conditions ( Temp. 27C and
Relative humidity 80-90% ).

lv) Adult - After emergence adults usually takes blood meal after 24
hours. Mating usually occurs on host.

4.2 Biology and ecology -

(i) Habit and habitat - Fleas are ectoparasites of warm blooded animals
specially rodent species. They are generally found on host’s body while
taking blood or as free living and their immature stages are found inside the
rodent burrows.

(i1) Feeding habit - Both the sexes feeds on a variety of animals. The
female feed for the development of eggs and its survival. Flea species have
definite host preference but they can, also feed on other hosts also. X,
cheopis and X. astia generally found on rodent species.

(iifj Resting habit - After taking blood meal fleas rest in rodent burrows,
cracks and crevices having microclimatic condition favourable for (he
maturation of their eggs.

(iv) Dispersal/movement - Fleas move from one place to another by
Jumping movement. Flea can jump 7 to 8 inches vertically and 14-10
inches horizontally. They can also disperse from one place to another with
their animal hosts.

4.3 _Sampling Techniques -

Fleas can be collected from the rodents after trapping the rodents
using live traps (wire Cages) in domestic, peridomestic and sylvalic
situations. Traps are laid in evening hours and retrieved in the morning,.
The positive traps with rodents are to be transported in cloth bags (o
laboratory and fleas can be collected by combing the rodents. Various
indices used for monitoring rodent and flea are given below:
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Indices used to determine rodent/flea density

a) Trap positivity rate = _No. of Traps found +ve for rodents x 100
No. of traps laid

b) Total flea index - = _Total No. of fleas collected
Total No. of rodents examined

c)-Specific flea index = Total No. of fleas collected of a species

d) cheopis index = Total No. of X.cheopis collected

No. of rodents examined
The cheopis index must be kept below 1.0 in plague endemic areas (o
prevent occurrence of the disease.

Proforma for monitoring rodent/flea population is enclosed.
4.4 _Preservation and mounting of fleas - The fleas retrieved from the

captured rodents should be preserved in 70% alcohol containing a drop of
glycerine. The tubes should be labelled properly giving the following details.

Name of the area -
Date of collection -
Name of host -

-

-

i) Mounting procedure
a) Transfer the flea to water for one hour to get rid off 70% alcohol
b) Keep flea material in 10% KOH solution at room temperature for one

lo two days till the specimen become yellowish transparent

c) Keep material in water for few minutes

d) Transfer to 5% aqueous solution of glacial acitié acid for 30 minutes
c) Transfer to water for an hour with several changes

a) Permanent mounting

(i) After step (e) pass the fleas through 50%, 70% and 90% alcohol [or
dehydration, thereafter, treat with absolute alcohol for one hour

- ~
-
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(ii) Clear the Specimens in clove o] for few hours, preferably for g day
(ii) Keep the flea material in xylol for 10 minutes
(iv)  Mount flea Specimen in Canada balsam

(b) Temporary mounting

After step (e) fleas can be directly mounted in a drop of Hoyer’s
medium and can be dried over hot plate

¢ Hoyer’s me dium

Distilled water - 50 m]

Gum arabic - 30 gms
Chloral hydrate - 200 gms
Glycerine -20ml

& pre-requisite  for undertaking effective vector control measures.
Susceptibility test could be under taken as Per standard WHOQO method
(WHO Tech. Report Series No,. 443). In this method fleas are exposed to (he

" Recent studies carried out on the Susceptibility status of Xenopsylla
cheopis from Distt. Beed(Maharashtra), Varanasi (Uttar Pradesh) and Delj
shows that the Species is highly resistant to DDT & HCH but susceptible (o
Malathion and Deltamethrin.

4.7 Control of fleas

treated with the dust formulation. Dust should also be applied on the top of
the wall and along the rafters where rat unways are present. Other rodent
habitats such as piles of wood, debris, wooden structures etc. should also be
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Keeping in view that the vector flea species are resistant to DpT and
BHC the other insecticides like Malathijon (5.0 %), Deltamethrin (0.005%)

Application

control fleas on wilg rodents about 30 g8ms of the dust formulation s
sufficient for each burrow,

4]



Annexurc -

Proforma for surveillance of rodent/flea population

Area visited -

Date of visit -

No. of Traps laid -

No. of traps +ve -

Traps positivity -

'I‘(;tal No. of rats trapped/Rodent species -
Total No. of Flea retrieved/ Flea index -

No. of sera samples collected -

No. of tissue smears of heart, lung, liver and
spleen collected -

No. of tissues taken for culture -
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Name of Distt.

Proforma for Indoor Sand fly Collection

PHC
Date of Collection

Village
S.No Sandfly Species Collected
Time | Habitat P. argentipes P.papatast Sergentomyia sp. Insecticide Remarks
Spent Spray Status
F T DPMH F |T DPMH F |T |DPMH
1. : )
2.
3.
4.
8.
6.
7.
8.
9.
10.
11.
12.




Mosquito Control measures which may be undertaken by Individuals and Community

Type of activity

Individual action

Reduction of
Man: Mosquito
contact

Destruction of
adult mosquitoes

Destruction of
larvae

Source
reduction and
Source
alteration

[4

i) Screening of houses/bedrooms

ii) Use of protective clothings to
prevent mosquito bites

iii) Use of repellents to prevent
mosquito bites

iv) Use of ordinary or insecticide
impregnated mosquito nets
¢

i) Use of adulticides or aerosols
available in the market

i) Emptying water containers
periodically, scrubbing and cleaning
(specific to Ae. aegypti).

ii) Use of temephos sand granules for
water containers (specific to Ae.
aegypti) & A. stephensi

iii) Refrain from throwing garbage into

the drains and drain cleaning
(specific to Cx. quinquefasciatus)

i) Proper disposal of unused

containers, tyres etc.

ii) Covering water containers

iii) Filling up of breeding sites

Community action

i) Site selection of houses in the villages

ii) Deforestation and clearance of vegetations near the dwellings (specific
to An.. dirus vector of malaria in North East India.

iii) Vector deviation by shifting of cattlesheds/ piggeries away from
human dwellings (specific to zoophilic anophelines/ culicines)

iv) Wire meshing of vent pipes of septic tanks to prevent emergence of
and oviposition by adults (specific to Cx. quinquefasciatus)

. ¢

i) Indoor residual spraying of chemical insecticides
ii) Thermal or cold fogging (ULV)

i) Larviciding

ii) Rearing and release of larvivorous fish viz. G.affinis & P.reticulata

iii) Flushing of drains and their periodic cleaning

iv) Removal of algae and other water plants from the ponds to prevent
breeding of vectors of malaria and Japanese encephalitis

i) Community cleaning-up campaign to remove trash and water-retaining
debris for Aedes control

ii) Installation of proper latrines, drainage and water supply to prevent
the breeding of C. quinquefasciatus

iii) Intermittent irrigation of rice-fields for J.E. vector control

iv) Filling up of low lying areas or pumping out of water for

malaria/filaria vector control
v) Reclamation of land

4
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Plan of action for control of DF/DHF vectors in urban and Rural areas

Control Methods Expected
Agencies

Source reduction Community

methods for larval -

control

Government

Activities Expected

I) Remove /reduce non-essential
water containers conducive for
mosquito breeding

ii) Protect water containers from

larval breeding by providing lids
or cover '

1.Solid waste management to
prevent mosquito breeding

2. Provision for reliable piped
. water

3. Legislative measures
/

4. Monitoring and assessment

Ways and Means

i) Health education

ii) Mass media (Radio, TV, Film shows, News papers etc.)
iii) School children/housewives health education

iv) Volunteers '

v) PHC workers

vi) Community leaders

I) To set up a core working committee for inter-and intera-
sectoral coordination



IS ¥l 9

PREVENTION AND
CONTROL OF

OUTBREAKS

OF

MENINGOCOCCAL
MENINGITIS

NATIONAL INSTITUTE OF COMMUNICABLE DISEASES

(DIRECTORATE GENERAL OF HEALTH SERVICES)
GOVERNMENT OF INDIA

22 SHAMNATH MARG, DELHI 110054

AUGUST 1997




10.
11
12,
13.
14.
15:
16.
1%

18.

NTE

Topics

. Introduction

. Indian situation

. Causative agent

_Source of infection & transmission
. Incubation period

. Pathogenesis

. Risk factors

. Clinical manifcstations

. Case fatality

Clinical laboratory findings
Differential diagnosis

Laboratory confirmation of diagnosis
Clinical management

Surveillance

Notiﬁqation of disease

Actions during impending outbreak
Control of outbreak

Annex-I to Annex-VII

Page No.

10

14-19



ABOUT THE DOCUMENT

Target audience:

This document has been developed primarily for the District level officers who
will be involved in National Disease Surveillance Programme. However, it can be of
good use to State level officers and PHC medical officers.

Objectives:

At the end of the session, the participants will,

have better understanding of the disease and its public health importance.
refresh knowledge about clinical presentations and treatment modalities.
get a clear view about the techniques and methods for diagnosis.

learn about the components involved in the surveillance.

appreciate the actions to be taken for prevention of impending outbreak.
e acquire the knowledge of outbreak control methods.

Method of interaction:

Presentation followed by guided discussions with the help of facilitators.

Note for facilitators:

The document is designed for a two (120 minutes) hours continuous session. First
30 minutes can be utilised to make a brief presentation of the contents. Next 75 minuzes
can be devoted to guided discussion giving particular emphasis on surveillancz,
prevention and control aspects (including formats). The last 15 minutes can be used for
summing-up the document. All the participants should be provided with a copy of i7e
document preferably one day before the session and instructed to take notes, if any, on it
only. '



1. Introduction:

Meningitis means inflammation of meninges. It is a very serious disease and if not
properly treated in time, the patient may die. The disease is caused by a variety of
organisms including bacteria, viruses_and fungi. Pyogenic meningitis is an acute
infection of meninges with bacteria. The common bacteria responsible for pyogenic
meningitis are Neisseria meningitidis, Haemophilus influenzae and Streptococcus
pneumonae. Among all these, meningococcal meningitis caused by N. meningitidis
(meningococci) is common in India and has great epidemic potential.

2. Indian situation:

2.1. The disease is reported round the year from different parts of the country,
with pecak incidence between January to March. Several outbreaks of meningococcal
meningitis have been reported from different parts of India in recent past and the disease
has continucd to become endemic in the country. Names of the states and districts which
reported outbreaks are shown below.

States (and districts) of India, which have reported outbreaks of meningococcal
meningitis in recent past.

Name of state District reported outbreak
Delhi Delhi
Gujarat Ahmedabad, Mehsana
Madhya Pradesh Sagar, Damoh, Jabalpur, Rewa, Bhopal, Gwalior, Indore,
Ujjain and Vidisha
Orissa Kalahandi, Phulbani and Koraput
Bihar Singhbhum, Gumla and Sahebganj
Andhra Pradesh Vizag, Vizianagram and Srika-kulam
Rajasthan Jhalawar
Mabharashtra All the districts of the state

2.2. The epidemic of meningococcal meningitis usually comes after a gap of 10-
15 years, when the pool of susceptible population becomes large enough to trigger this
process. The epidemic takes about 4-5 years to subside.

3. Causative agent:

3.1. The disease is caused by bacteria, N. meningitidis, It is a Gram-negative
diplococcus, non-motile, usually encapsulated and may be intra or extra cellular. It is a
fragile organism, susceptible to cold and drying.




3.2. The capsular polysaccharides of the organism differentiate thirteen
serogroups. Among these serogroups of N. meningitidis, only serogroup "A" is reported
from India. “

4. Source of infection and its transmission:

4.1. Primarily the “carriers” (humans, who carry the organism in nasopharynx
without getting the disease) are the source of infection. Sometimes, the patients of
meningococcal meningitis can also be the sourse of infection.

4.2. The infection is transmitted through droplets during sneezing, coughing and

direct contact with nasopharyngeal secretions. There is no extra-human reservoir of the
organism.

5. Incubation period:

The incubation period of the disease is between 2-10 days, commonly 3-4 days.

6. Pathogenesis:

As mentioned above, the organism is present in the nasopharynx of carriers.
Some of these carriers may develop mild upper respiratory infection only. After entry
into the nasopharynx of a host, the organism can adhere to and enter the nonciliated cells
of the nasopharyngeal mucosa. This colonisation is not sufficient for causing meningitis.
In some instances, the organisms transmigrate through these cells to the submucosal
space, where they have access to enter capillaries and arterioles and lead to a systemic
" infection. In this whole process the antiphagocytic capsular and surface antigens play a
major role. This acute systemic infection can be manifested in three ways: meningitis
(most of the cases), meningococcemia without meningitis and meningitis with
meningococcemia.

7. Risk factors:

e In endemic situation the attack rate is highest in children of 6 months to 1
year age group. B

e About 50 per cent of cases occur in children below 5 years and 80-85 per
cent of total cases occur in less thar@ears age group.

e Attending physicians, health persormel and household members ¢f patients
are at more risk of getting the disease.

e Overcrowding, enclosed population (hostel, jail, remand home ete.) and low
socio-economic status can also increase the risk of disease spread.
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8. Clinical manifestations:

8.1. Mcningococcal meningitis is commonly presented with sudden onsct fever,
headache, vomiting, photophobia, altered consciousness and stiff neck. There may be
“petechial rash, diastolic hypotension, focal neurological signs and convulsions. In severe
‘case, patient is usually comatose. In_patient under one year, the disease is usually )
presented with fever, jrritability, lethargy, convulsion, bulging fontanclle, petechial rash, i‘
hypotonia, vomiting and neck rigidity. ~

The clinical presentations of meningococcal meningitis are :
indistinguishable from other acute bacterial meningitis. (it

8.2. When the disease is manifested as Meningococcemia, bacteremia and sepsis
occur without meningitis. Three-fourth of such cases may develop characteristic
petechial rash in axillae, flanks, wrists and ankles. ~About 10-20 per cent of all
meningococcemia may lead to fulminating stage with vaso-motor collapse, shock and
high fatality rate. Both the types of the disease may co-exist in endemic and
epidemic situations.

9. Case fatality:

Injection with penicillin_has been found to be most effective for successful
treatment of patients. However, case fatality rate (CFR) can be, as high as, 30 per cent
or more during epidemic mainly due to low public awareness, delay in hospitalisation
and improper management. With early diagnosis, specific antibiotic therapy and other
supportive measures, CFR can be brought down to 5-10 per cent.

10. Clinical laboratory findings:
Apart from Gram staining of CSF, clinical laboratory studies are of little value in
establishing the diagnosis. In acute bacterial meningitis, which includes meningococcal

meningitis, the characteristic CSF findings are:

e Colour: » Turbid/Purulent

e Pressure: Increased

e Mononuclear cells: <50/cu.m.m.

e Polymorph cells: 200-3000/cu.m.m. +

e Protein: > 45 mg/dl. +~

e Sugar: < 40 mg/dl. e P a”/l
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11. Differential diagnosis:

The common diseases, which  have clinical features almost simiial
meningococcal meningitis are: other acute bacterial meningitis, cerebral mials
encephalitis, aseptic meningitis and brain abscess. A thorough history takin;
examination and laboratory investigations can help to establish the diagnosis.

12. Laboratory confirmation of diagnosis:

12.1. Culture of meningococci from CSF is “the confirmatory test”. Bul itis:
very easy method. Moreover, the culture becomes difficult after the patients have (+
antibiotics. Other methods (serologic) include Counter immuno-electrophoresis (1
and Latex agglutination tests. Like Gram staining, these tests are also perioinie
CSF. The diagnostic rate is highest (70-80 per cent) with Gram staining
agglutination. This can further be increased through combination of tests.

Techniques for Gram staining of CSF:

Atleast 20 drops (1 ml) of CSF should be collected in a sterile tube.

not refrigerate but hold at room temperature before staining. Processi

should start immediately after collection.

e X Centrifuge CSF at 2000 rpm for 10 minutes

¢ Draw off the supernatant and reserve for Latex agglutination test.

e Use a drop of sediment to make a smear on a glass slide. Airdry and |
fix gently by passing through flame. !

e Flood the slide with ammonium oxalate-crystal violet solution and !

stand for 1 minute. -

Rinse gently with tap water and drain off excess water.

Flood smear with Gram’s iodine solution and let stand for 1 minuic

Rinse with tap water as above.

Decolourise with 95 % ethanol for 5-10 seconds.

Counterstain with safranin for 20-30 seconds or carbol-fuchsin

10-20 seconds.

e Rinse the slide with tap water and blot dry.

Results: Examine the smear under oil-immersion lens with bright ficld
condenser. Meningococci appear intra- or extra-cellularly as Gran
negative coffee-bean shaped diplococci.




General method for performing Latex agglutination tests of CSF:

e Take about 0.5 ml of supernatant of centrifuged CSF.

e Shake the Latex suspension gently until homogenous.

e Place one drop of specific latex suspension on a ringed glass slide or
disposable card.

e Add 30-50 micro-litre of CSF to suspension.

¢ Rotate by hand or by a rotator at 100 rpm for 2-10 minutes.

Results: Read under bright light without magnification.

Negative reaction: The suspension remains homogenous and slightly
milky in appearance.

Positive reaction: Within 10 minutes, agglutination (visible clumping) of

the latex particles occurs.

Demonstration of bacteria in the Gram stained smear made
from the centrifuged deposit of cerebro-spinal fluid (CSF)
is an easy and cost-effective method that can be used at
Primary Health Centre level. In field situation, Latex
agglutination test can be performed easily and satisfactorily.

12.2. When CSF samples are to be sent to laboratory, refrigeration should not
be done and the samples are to be sent at room temperature with in 2 hours of collection.
From each patient, about 3 ml of CSF should be drawn and collected im 4 small sterile
tubes in divided quantity for biochemical, culture, microscopy and serological tests. If
the quantity of CSF drawn/collected is less, then the person sending the sample
should decide upon which test(s) is to be done at laboratory. In such situation,
depending upon the facilities available, serology and microscopy are the best options in
order of preference. Each sample should accompany detailed information as indicated

below, . 4

o’

Sample identification No.:

Name of patient:

Age:

Sex:

Complete address:

Presenting features with duration:
Provisional diagnosis:

Treatment given:

Date of collection:

e Test (s) to be done:



13. Clinical management:

13.1. Patients with meningococcal meningitis require supportive treatment, as
well as, antimicrobial therapy. The primary areas of supportive treatment are:

Bed rest

Antipyretic

Sedative

Good nursing care

Maintenance of fluid and electrolytes balance

Prevention of respiratory complications in comatose patients
Use of anticonvulsants in patients with convulsions

13.2. For antimicrobial therapy, Crystalline benzyl penicillin is the drug of
choice.

e 300,000 to 400,000 units of penicillin/Kg body weight/day should
be given by I.V. drip or in divided doses 2-4 hours.

Alternatively, Chloramphenicol can be given.

e The dose is 100 mg/Kg body weight/day intravenously in 6 hourly
divided doses.

This treatment can be given for a total duration of 7 days. Patients become non-
infectious after 24 hours of starting specific antimicrobial therapy. Therefore, they
should be kept separately for 24 hours after the starting of antibiotic.

A four days course with penicillin has been
found to be as effective as any longer course
of antimicrobials. This fact has special
relevance during outbreak situation. In
large outbreak, even the great majority of
patients can be successfully treated with a
single dose of long acting oily preparation of
injectable chloramphenicol (100 mg/Kg;
maximum 3 gm. LM) or long acting
penicillin.




14. SURVEILLANCE:

14.1. Early waming signal: Like other epidemic prone diseases, surveillance is
the most effective tool for prevention and control of outbreaks of meningococcal
meningitis. If properly implemented, surveillance can generate early warning signal of an
impending outbreak by detecting sudden increase in number of cases/deaths or its
clustering in time and space. This early warning should enable the health authorities in

confirming the diagnosis and controlling the outbreak at the earliest.

14.2. Case definitions: The prerequisite of a surveillance is identification of
patients (cases). The following case definitions are to be used in the surveillance of

meningococcal meningitis.

Case definitions of Meningococcal meningitis

Suspect case: Sudden onset fever, severe headache and stiff neck with or without skin
Jrash.
In patient under one year of age. a suspect case 0CCurs when fever is accompanied by

a bulging fontanelle.

Probable case: Suspect case with vomiting and positive neck rigidity with or without
CSF or petechial skin rash.

Confirmed case: Suspect or Probable case AND any one of the followings:

positive CSF for Gram-negative diplococci in direct examination, detection of
meningococcal antigen in _CSF or pomﬁm the Aorganism from
CSF/blood/skin rashs. )

positive Kernig’s and Brudzinski’s signs OR suspect case with either cloudy/purulent

Kernig’s sign is tested by passively extending the patient’s knee when
his hip is fully flexed. This movement causes pain and spasm of the
hamstring group of muscles. '

Brudzinski’s signs is tested by passively flexing the patiént’s neck. This
movement causes an involuntary flexion of hip, knee and arm joints.

Both these signs become positive when meningeal irritation affects the
lower part of the spinal subarachnoid space.

d—p



Use of case definitions at different levels

The peripheral health workers (MPWs) will use the “suspect”
case definition, while the Medical officers of PHC, CHC etc.
will use the “probable” one. The “confirmed” definition will
only be used by the hospitals where facilities for laboratory
confirmation arc available.

14.3. Type of surveillance: Two types of surveillance are necessary in context of
meningococcal meningitis. Since clinical presentations of acute meningitis due to all
causative bacteria and some other diseases (see differential diagnosis) are
indistinguishable, PHCs (including sub-centres), CHCs, Taluk and Sub-Divisional
hospitals should use “suspect” and “probable” case definitions for passive surveillance
of acute meningitis. Whereas, all district hospitals and medical colleges should use
“confirmed” case definition for the sentinel surveillance of meningococcal meningitis.

e PHC, CHC, Taluk & Sub-Div. hospital: Passive
surveillance of acute Meningitis.

e District hospital & Medical college: Sentinel
surveillance of meningococcal meningitis.

14.4. Identification of sentinel centres: The sentinel centres should include all
medical colleges and district hospitals of the state. In medical college, Head of PSM
Department can be the In-charge of the Centre. He has to act in close collaboration
with Medicine, Pediatric and Pathology / Microbiology Departments. For District
hospital, the Superintendent or his designated subordinate officer may be the In-charge
of the Centre.

14.5. Collection of Information: For passive surveillance of acute meningitis,
minimum information is to be collected. Information on name, age, sex, address and
date of onset will be sufficient to continue vigil on the disease situation. This
information should be compiled in a linelist manner. However, for sentinel centres, more
epidemiological and laboratory information is to be collected on each case as per format

in Annex-I.

14.6. Role of Medical college: Being sentinel centre having better facilities, the
medical colleges in addition to the above will also

e Conduct antibiotic sensitivity/resistance and serogroup typing tests for the
Centre, as well as, of the samples sent from the districts hospitals.

e Perform cross-checking of CSF samples ( both +ve and -ve ) sent from the
district hospitals.

e Extend diagnostic support during epidemic situation.



14.7. Frequency of reporting: All the reportling centres should send monthly
report. Formats for passive and sentinel surveillance centres are in Annex-Il & Annex-
1L The regularity of complete reporting, including "Nil" report has to be ensured.

In the event of impending/continuing outbreak,
information should flow daily at all levels.

14.8. Flow of information: All the passive and sentinel centres should send
monthly report to the District Health Officer through FAX or by special messenger within
3rd day of next month. However, the sentinel centres should also send a copy of the
report to the state nodal officer through FAX/speedpost. The district health officer will
send consolidated monthly report of his district, as per format in Annex-IV, to the state
nodal officer within 7th day of next month by FAX/speedpost. The state nodal officer
will send the monthly report of his state to NICD within 15th day of next month by FAX
with a copy to CBHI. Format to be used at state level is in Annex-V . With gradual
development of HMIS services, NICNET will be used in near future. Flow chart of
information is in Annex-VI. However, in case of emergency, FAX, telephone,
telegram should be used for sending daily reports at all levels.

’<-;o/\ e 14.9. Data utilisation & monitoring: The data generated / received at different
N o levels are to be scrutinised and interpreted monthly for local utilisation. Comparison of
(¢ data should be made with that of previous month of the same year and same month of
the preceding years. Properly drawn charts and graphs can help in better understanding of

the situation. Special attention should be given to identify geographical clustering

of cases at the earliest.

14.10. Feedback: Regular feedback on the reports in form of acknowledgement,
discussion during monthly meeting, clarification, appreciation, advice etc. should flow
from higher to next lower level.

15. Notification of the disease:

15.1. Meningococcal meningitis is not a notifiable disease in India. Presently an
institution based passive monthly reporting of cases and deaths exists in the country.
These monthly reports from the States are compiled annually at Central level by CBHI
(Central Bureau of Health Intelligence). Besides being passive, the reporting is
sometimes irregular and incomplete. Thus, this system is ineffective to address the needs
of health administrators to look for the trend and foresee any impending outbreak.

15.2. If there is a sudden increase or clustering of cases or deaths due to acute
meningitis/meningococcal meningitis, information should be notified immediately (by
telephone or FAX) to the next higher level. The district/state health authorities will be




responsible to initiate investigation. If the outbreak is confirmed, National Institute of
Communicable Discases (NICD), Delhi, should be notified forthwith.

16. Actions to be taken in impending outbreak:

e Immediate reporting of suspicion to the next higher health authority.

e Immediate arrangements for laboratory confirmation of diagnosis.

e Continued analysis and monitoring of information on cases and dcaths on a
spot map.

e Early institution of the specific treatment to patients.

e Monitoring of number of cases and deaths graphically in time frame.

e IEC regarding chemoprophylaxis of household contacts of patients.

17. Control of outbreak:

When an outbreak is reported, the Rapid Response Team should be activated and
mobilised by the district/state health authorities for taking up and helping in early
implementation of the following control measures.

17.1. Qutbreak investigation:

With the first indication of an outbreak, a thorough investigation should be
carried out immediately to

confirm the outbreak

confirm the laboratory diagnosis

define the areas affected

assess the magnitude of problem (morbidity and mortality) in terms of
““Time”, “Place” and “Person”.

Appropriate and early recommendations to control the outbreak is the most
important objective of this investigation. Format for writing the outbreak investigation
report is in Annex-VII

In outbreak situation, laboratory confirmation
of each case is neither required nor possible.

17.2. Strengthening of surveillance:

e Active surveillance of the cases and deaths should be started in the area by
health staff. For this “suspect” case definition can be used in community.



e Daily reporting of cases and deaths should be started at all levels from
periphery to State Health Dircctorate.

17.3, Patient care:

Provision should be made to treat and follow-up all cases at hospital/CHC/PHC.
If the situation demands, “Camp hospitals” should be established in school buildings or
similar structures. Earliest institution of specific antibiotic can cut down mortality
drastically. Information already available on microbial sensitivity/resistance can give
right direction in this matter.

17.4, Health Education:

e Vigorous IEC activity should be started to diffuse the fear and confusion, if
any, in the community.

e Recognition of early features of the disease by the community members and
importance of earliest hospitalisation are two most important areas of IEC.

« Household contacts, particularly those sleeping in the same room of patient,
should be warned about the need to obtain immediate medical attention at the

first sign of fever and/or headache.

17.5, Chemoprophylaxis:

Since all the contacts of patients are ata very high risk of getting the disease,
they should receive chemoprophylaxis for 2-4 days with Sulfadiazine tablet as per
following schedule:

e Adults: 1gm 12 hourly
e School children: 500 mg 12 hourly
e Pre-school children: 250 mg 12 hourly

If the organism is resistant to Sulfa, Rifampicin _can be given orally. The
duration is 2 days. For adults 600 mg and for children 10 mg/Kg body weight to be given
12 hourly.

17.6. Immunisation:

The primary means of controlling epidemic of meningococ?aLmsningi\(is is
vaccination. In India, bivalent vaccine (against serogroups “A? & “C”) is
presently imported from out side by the Central Govt., primarily for immunising

the Haj pilgrims. p el [
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Ideally, in an outbreak of meningococcal meningitis, whole of the community
should be vaccinated to cut down the transmission of the disease. One dose is
sufficient as it is considered a booster following wide spread mild and subclinical
upper respiratory infection due to V. meningitidid in the community.

About 7-10 days are required for the development of immunity
after vaccination, which is longer than the average incubation period
of the disease. Thus, vaccination can not prevent the secondary
cases. It also has no effect on established carriers.

In children below 2 years, the vaccine has poor immunogenic
response. But, as the outbreak takes years to subside, a second
dose after 3 months can be given to these children.

In a country like ours, it may not be feasible and economical to immunise the
whole population. But, immunisation if and when decided, should be targeted to the high
risk groups, who are to be identified at first. They include: clinicians, laboratory
officials, health staff and people staying in segregated places (jail, hostel, residential
school, barrack, camp, remand house etc.), as well as, in difficult terrain and remote
tribal areas. Once these groups are identified, their vaccination needs to be started as
rapidly as possible to achieve maximum benefit in terms of cases prevented. The period
of immunity varies from 1-3 years.

Dose & route of immunisation

The vaccine after reconstitution with the diluent
(supplied along with), should be used within 24
hours. The dose is 0.5 ml subcutaneously
irrespective of age.

17.7. Other measures:

e Closure of schools and banning of large gatherings etc. have not been
shown to be effective in curtailing the spread of epidemics.

e The information of the outbreak should be provided to the
geographically contiguous districts/states.



NATIONAL DISEASE SURVEILLANCE PROGRAMME
Meningococcal meningitis
(Format for collecting information on individual case in sentinel centres)

Name of the Centre: District:

Patient's name: ' IPD Reg.No.:

Age: Sex:

Complete residential address: Address during last 10 days:

Chief complaints with duration: Fever:
Headache:
Nausea/vomiting:
Other (specify):

Date of onset:

Date of hospitalisation:

Clinical diagnosis:

Laboratory investigations & results:

Final diagnosis#:

Specific treatments given:

Out come: Cure & discharged/Died@/Absconded/LAMA‘:

Date of outcome:

Additional information in case of Medical college:
e Antibiogram:
e Serogroup:

# Level of information to count a "case".
@ Level of information to count a "death".
* LAMA: Left against medical advice

13 -



ANNEX-II

NATIONAL DISEASE SURVEILLANCE PROGRAMME
Meningococcal meningitis

(Format for sending report on Acute meningitis by PHC, CHC, and other Passive
reporting centres) '

Name of Centre: _ District:
Reporting month: Year:

Date of reporting:

Number of cases Number of deaths

* Cases include deaths also

Signature of in-charge
Date:

14



ANNEX-IIT, |

NATIONAL DISEASE SURVEILLANCE PROGRAMME
Meningococcal meningitis

(Format for sending report on meningococ

Name of the centre:
Reporting month:

Date of reporting:

cal meningitis by sentinel centres)

District:

Year:

e‘

Male Female

Age group Total

(in years)

No. deaths Total

Male Female

0-<1
1-<5
§« 9
10- 14
15- 24
25 & above

* Cases include the deaths also.

Additional information in case Qf Medical college:

e Antibiogram:

e Serogroup:

15

Signature of In-charge
Date:



ANNMI.

NATIONAL DISEASE SURVEILLANCE PROGRAMME I
Meningococcal meningitis

(Format for sending report by district health office)

Name of district:
Reporting month:

Date of reporting:

Number of cases Number of dz

Acute meningitis
Meningococcal meningitis

* Cases include deaths also

Signature of DHO
Date:



ANNEX-V

NATIONAL DISEASE SURVEILLANCE PROGRAMME
Meningococcal meningitis

(Format for sending report by state nodal office)

Name of state:
Reporting month:

Date of reporting;:

Number of cases Number of deaths

Acute meningitis

Meningococcal meningitis

* Cases include deaths also

Signature of state nodal officer
Date:

17




ANNEX-VI

NATIONAL DISEASE SURVEILLANCE PROGRAMME
Meningococcal meningitis

Chart showing flow of information:

NICD CBHI

Sentinel centres Passive reporting centres
PHC, CHC, Taluk hosp. etc.
\

T
Rapid Response Team \ \

\
\

\
Sub-centres

\-.
Community

Direction of flow of report . ——>
Direction of flow of feedback - - - - -~ >

Direction of action at community level ———=p
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ANNEX-VII

NATIONAL DISEASE SURVEILLANCE PROGRAMME

(OUTBREAK INVESTIGATION REPORT)
.
General information:
State
District e
|22 (078 o . S ——
Yillage/Ward. 1.caimassissonsssmsvessanmsas
Population  :............. e
Background information:
Person reporting the outbreak oS s sesswsmseras
Date of report SrosmemmmaarnrE
Date investigation started U —
Person(s) investigating the outbreak :.........c.cocovevvvvereeerireninnn

Details of investieation:

Describe how cases were found (may include (a) house to house search in the affected
area; (b) visiting blocks adjacent to the affected area; (c) conducting records review at
local hospitals; (d) requesting health workers to report similar cases in their areas etc.).

19



Cases by time, place and person (attach summary tables and relevant graphs and
maps).

Age-specific attack rate and mortality rates.

High risk age group and geographical areas.

Description of control measures:

iption of measures fi low-up visi

Brief description of problems encounter

actors which, in your opinion, contri he . reak;

Conclusions and recommendations:

20 =

e



DIS .

InvesTicaTion &« Conrrorl
or

{B UTBREAKS

(CHoLERA

NATIONAL INSTITUTE OF COMMUNICABLE DISEASES
(DIRECTORATE GENERAL OF HEALTH SERVICES)
22-SHAM NATH MARG, DELHI - 110 054

JULY 1997




CONTENTS

Page
1. NOTIFICATION OF CHOLERA CASES weoovrvoerersersessssemssssssssssses i
7. CLINICAL MANIFESTATION AND CASE DEFINITION coouccuuumnennssssssmmmsssssssssssssssssssssis 1
T T e s U —— e — 3
P S ——— e 3
5 MODE OF TRANSMISSION sovcrscrsrssssmssssssssses I R e .3
6. INCUBATION PERIOD couveueeeesaessesessessassesusssssssssssnssssssasassssssasssasasassssssssnisnsssssssnsasmsss s sistsss 4
7. CLINICAL MANAGEMENT ovooceeniusrmssssssemsnsssssssesssssasssmsssasssssastmssanssis s s s sttt 4
8. HEALTH EDUGCATION covriucussssrsssssssassnsassssssssimsssssnsssssssassessassantsessass sttt censannandinERsATARECEHE .6
9. LABORATORY SUPPORT .coccrueransnmssnssmssussmsasssasanssssseess teresesesseessssasesssssanssssataTsssssssaatsTe ceeneee B
10. PREVENTION AND CONTROL OF AN OUTBREAK ccccorrresunsnssnsassusnssssnsansansansansnsesssstt 10
1. PREPARATORY ACTION IN ANTICIPATION OF AN T I — 1
12. —2<Hm‘—,—ﬂ>.—,_cz OF AN OUTBREAK woovvuaussmassssssssssssssssssssmsassamsssssssesssssissss s sttt 12
ANNEX 1 - SAFE WATER cocssmusmssssmsstr RS —— — e 15
ANNEX 2 - RECOMMENDED MINIMUM LEVELS OF Do L1 oIS — 5
ANNEX 3 - CHLORINATION OF DRINKING WATER e 16
ANNEX 4 - DOMESTIC ﬁ——ro_w—z\r.—.—cz OF DRINKING WATER . ccccccrmnascssiasssesnassassanenes 16
ANNEX S - OC7\——~Cm—,—,—CZ oS o) L ————— e 17
NNEX 6 - HOW TO PREPARE AN ORS SOLUTION o 17
ANNEX 7 - INTER U—w—.>—ﬂ,—,gmz.—.>r OO?—?——,—:—,MH - WHmQOZm:w:L—‘H:wm ...................... 18

ANNEX 8 - OUTBREAK INVESTIGATION REPORT FORMAT coocucurummseasusnsamnensnseasiessrans? 19

(3 US\CHOLGL ND.DOC



1. Notification of cholera cases

1.1. Cholera is endemic in India and several outbreaks of the disease
havq been reported. Because cholera has the potential of rapid spregld
leadxpg to an acute public health problem, special attention is
required to be given to the surveillance and prompt follow up action
on reported cases of cholera.

1.2. A suspect case of cholera must be notified immediately by
messenger, telephone or fax to the local health ecffice. Weekly
notification of confirmed cholera cases is required to be made by the
state health authorities to the Directorate General of Health Services
(Director, Central Burcau of Health Intelligence, Pushp Bhavan,
Madangir Road, New Delhi - 110062) and endorsed to Director,
National Institute of Communicable Diseases, 22 Shamnath Marg,
Delhi -110054, (Phone:- 2521272, 2521060, 2913148; FAX: 2922677,
Telegram: CcOMDIS, DELHI). The age, sex and address of the patient
should be included. b

1.3 If appropriate measures are taken, cholera remains a focal

disecase restricted to a limited habitation. Therefore, reporting of

taluka and district help in identifying the affected area. ~ _—
-

1.4. The first suspect case of cholera in the area must be notified
immediately to the local health officer. Laboratory confirmation
should be obtained at the earliest opportunity and the results
intimated to local health office as soon as these become available.

2. Clinical manifestation and case definition

2 1. In a majority of the cases, the infection is mild with no overt
symptoms or only mild diarrhoea. However, in a few cases the onset
is rapid with severe watery diarrhoea and vomiting, resulting in loss of
large amounts of fluids and electrolytes.

Presumptive
e Severe dehydration or death from acute watery diarrhoea in a
patient Wr
o Acute watery diarrhoea in a patient 5 years of age or older in

.

an area where an epidemic is occurring

Confirmed )
e Vibrio cholerac' Q1 or Q139 is isolated from the stool samples

~

of any patient with diarrhoea |
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2.2. The clinical features of moderate to severe cases of cholera are
the following:

e acute onset
e severc walery diarrhoca
e voiniting

e signs of dehydration and electrolyte imbalance

DEHYDRATION SEVERE HYPOKALEMIA
DEHYDRATION
e increased e lethargic - |« hypotonia
thirst e floppy e cardiac
e restlessness (hypotonia) ©arrhythmia
irritability e unable to e paralytic
e deccreased drink ileus
skin turgor e decreased e cardio-
¢ dry mouth urine respiratory
e fallin BP failure
e tachycardia
e unconscious

Note:

Any two or more signs of dehydration in a patient with history of
acute watery diarrhoea and vomiting

Any one or more signs of severe dehydration or hypokalaemia in
a patient with history of acute watery diarrhoea and vormiting

2.3. The symptoms of mild cases of cholera are clinically

indistinguishable from non-specific acute diarrhoea. In more than
90% of the cases, cholera is mild.

2.4 It would also be useful to know if:

e there are any other laboratory confirmed cases in area
OR

e there is a cluslering of cases clinically compatible with
cholera :

Any one of the two above will support the presumptive diagnosis
of cholera. It would also facilitate better understanding of the
epidemiology of disease and institution of appropriate control
measures. ;
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3. Causative agent

3.1. There are more than 60 sero Yo rd
: groups of Vibrio chol
serogroup O1 and 0139 cause cholera. e, buk uny

3.2, V.cholerae O1 occurs as two biotypes - classical and El Tor
Each biotype also occurs as two serotypes - Ogawé and Inaba. .

3.3. Almost all the recent cholera outbreaks have been caused by
the El Tor biotype. Cases caused by the classical biotype have not
been reported in India since 1980. The El Tor biotype also causes a
higher proportion of asymptomatic infections than the classical
biotype and survives longer in the environment.

3.4. In late 1992, large scale epidemics occurred in India and
Bangladesh caused by a new serogroup - V.cholerae O139.

q. Reservoir

4.1. Man is the only host. Patients remain infectious usually for a
few days after recovVery  from clinical symptoms. Occasionally the
carrier stage may persist for several months. Antibiotics, to which the
strain is susceptible, shorten the period of communicability.

4.2. V.cholerae can survive for long periods in the environment and
can live in association with certain aquatic plants_and animals,
making water an important reservoir for infection.

5. Mode of transmission

5.1. Infection usually spreads through contaminated water and food.

5.2. The dose of V.cholerae required to produce illness depends on
the suscegtibili_tl_gf_*tnhe individual. It can be affected by the level of
@Ei_gi,ty,in.ﬂlasj;g_mach (the vibrio is dg:sﬁt_,r,o__)_fqgma}'tu_gk_l_f}.s or | lower) and
by immunity produced by prior infection. In endemic areas, breast-

feceding protects infants and young children.

 COMMON SOURCES OF INFECTION -
Drinking water Food

e contaminated atits source « contaminated during or after preparation
« contaminated during storage e fruits and veggt_aﬁ?lg_s_,“‘freshened’ with
o ice made from contaminated water contaminated water and eaten raw

« fruits and vegetables, grown at or near ground
level and fertilised with night soil or irrigated with
water contaminated with human waste, and
eaten raw
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6. Incubation period

6.1. Incubation period varies from a few hours to 5 days, usually.;@j
days. e

7. Clinical management

7.1. Early treatment, in most cases by oral rehydration therapy, can
reduce the case fatality of cholera to less than 1%. If treatment is

delayed or inadequate, decath from dehydration and circulatory
collapse may follow rapidly.

7.2. The clinical condition of the patient should be monitored during
and after rehydration until diarrhoea stops. Rapid loss of fluids and
salts can result in dehydration, acidosis and potassium depletion if
symptoms of diarrhoea and vomiting persist. Rehydration therapy
should continue to replace ongoing loss of fluids and salts. Young
and malnourished children need special attention.

o

e Recommended ORS solution

*  WIIO formula (sce annex 5)
e Unsuitable ORS

*  ORS with high glucose content
* ORS with saccharine and colouring agents

7.3. Nearly 80 to 90% of the patients can usually be adequately
treated with oral rehydration salt (ORS) solution alone, without
intravenous therapy and antibiotics.

JRAL REHYDRATION THERAPY

e give 100 ml/kg body weight of ORS solution in the first 3-6 hours
to correct dehydration

« if the patient is thirsfy and wants to drink more, allow to drink

« after rehydration has been achieved, continue giving ORS solution

for replacement of ongoing losses. Plain water and home available
fluids can be taken

7.4. In severely dehydrated patients ORS solution should be started
as soon as the patients are able to drink, even before the initial
intravenous therapy has been completed. Patients can also be

permitted to drink plain water. For preparation of ORS at home, see
anncx 0.
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Quantity Infants
30 ml / kg body wt IFirst 1 hour
70 ml / kg body wt Next § hours
100 ml / kg body wt 6 hours

Older children/ Adults
First 30 min
Next 2% hours

Joc 3 hours

¢ reassess clinical e assess for signs of e if patient can
condition every 1-2 overload as patient drink, start ORS
hours; if hydration recovers - evidence solution along with
is not improving of swelling, ‘ IV infusion. When
give IV infusion shortness of signs of severe
more rapidly breath or puffiness dehydration

disappear,
continue with ORS

7 5. Intravenous therapy may be required for those with clinically
severe form of cholera. 1V fluids should be used only for the initial
rchydration of paticnts with severe dehydration, including those who
are in shock. Ringer’s lactate solution is the preferred fluid for
intravenous rehydration. Normal saline solution is less effective-for
intravenous rehydration, but can be used if Ringer’s lactate solution is
unavailable. Plain glucose solutions are ineffective_and should
not be used. — eSS

A s T TR DS

e Preferred
x+ Ringer’s lactate solution
o Suitable Q
» Normal saline '
(does not correct base acidosis and potassiuin losses)
e Unsuitable
*+ Plain glucose (dextrose) solution
3, (is not effective for rehydration, correction of base acidosis
f\ or replacement of potassium losses)

7 6. Palicnts on intravenous fluid therapy should be monitored at
regular intervals to check for signs of improvement in the clinical
condition of the patient. Care must be taken to ensure that the
patient is not overloaded.

7.7. In severe cases, antibiotics can reduce the volume and duration
of diarrhoea and can shorten the period during which the cholera
vibrios are excreted. Antibiotics can be given orally as soon &S
vomiting stops, usually within 3-4 hours ol starting rehydration.

There is no advantage in giving injectable antibiotics which are
expensive.

~.
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- COMPLICATIONS OF 1V FLUID TIIERAPY CEERLE
Pulmonan; oedema is causcd when too much IV fluid is [DIV( n, ancl
especially when metabolic acidosis has not been corrected. The latter
is most likely to occur when normal saline is used for IV rehydration
and ORS solution is not given at the same time. When the guidelines
for IV rehydration are followed, pulmonary oedema should not occur.
ORS solution never causes pulmonary oedema.

Renal failure may occur when too little IV fluid is given, when shock
is not rapidly corrected, or when shock is allowed to recur, espccially
in persons above the age of 60. Renal failure is rare when severe
dehydration is rapidly corrected and normal hydration is maintained
according to the guidelines.

- Guidelines for Cholera Control, WHO 1993

7.8. Use of antibiotics for mild cases is not recommended. This
will hasten the development of antibiotic resistant strains as well as
exhaust supplies which may be necded for severe cases. Patients who
benefit most from antibiotic treatment are those with severe
dehydration.

7.9. The choice of antibiotics should take into account local patterns
of resistance to antibiotics. Knowledge of antibiotic sensitivity patterns
in the immediate or adjacent areas is important. Studies conducted at
NICD, Delhi; National Institute of Cholera and other Enteric Diseases
(NICED), Calcutta and King Institute of Preventive Medicine, Chennai
have shown that Vibrio cholerae that are currently prevalent are
resistant to furazolidone, cotrimoxazole, ampicillin, nalidixic acid and
streptomycin. These continue to be sensitive to tetracycline and
norfloxacin.

o anti diarrhoeal, anti-emetic, antispasmodic, cardiotonic or
corticosteroid drugs should be used to treat cholera. Blood
transfusion and volume expanders are not necessary.

- GQuidelines for Cholera Control, WHO 1993

7.10. Patients should be encouraged to take food, after severe
vomiting has stopped, usually within 3 to 4 hours after starting
rehydration. Breast-feeding of infants and young children should be
continued.

8. Health education
8.1. IHealth education and public awareness and co-operation are
important to control an outbrealk. If the community knows how the

outbrealk spreads and what mcasures they can take in their own
families, the risks can be considerably reduced. It is also important

0O CaJs\CHnGUInD.DOe




that the public should know that tr Y
at trecatment is simple and eflecti
there should be no causc for panic. ORS packets should be ‘\/:13(’:113

accessible. While the key messages will essentially remain the same
for all areas, the language and style may be adapted to local needs.

The Guidelines for Cholera Control, WHO 1993 h
. » ave su t
several messages. Some of these are given below: Egesiad

KEY POINTS FOR PUBLIC EDUCATION

To prevent cholera ,
e drink water from a safe source or water that has been
disinfected (boiled or chlorinated)
« cook food or reheat it thoroughly and eat it while it is still hot
« avoid uncooked faod unless it is peeled or shelled
. wash hands before preparing or eating food
. wash hands after using toilet or any contact with excreta
e dispose off human excreta promptly and salely

Remember
e with proper treatment, cholera is not fatal

o take patients immediately to a health facility

o« give increased fluids. If ORS packets are available, give ORS
solution as soon as diarrhoca starts

« cholera vaccination is not recommended

e Cook your food
e Drink safe water (chlorinated or boiled)

|+ Washyour hands

YOUR WATER STORED PROPERL'

e Clean water can become contaminated again if it is not

stored safely

Water should be stored in a clean container with a small
opening and a cover. It should be used within 24 hours
Pour the water from the container or use a tap or ladle to
draw water from the container. Do not dip a cup or glass in a

container to draw water

inform the public that most cases

g2 It is particularly important to
le measures and that vaccination is

of cholera can be treated with simp
not effective.
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9. Laboratory support

9.1. Treatment of cholera does not depend on the results of
laboratory examination. However, laboratory examination of
specimens from the first few suspected cases is important to confirm
diagnosis and to determine the characteristics of the organism.

9.2. A sufficient number of stool specimens should be examined to
identify the causative organism and test its sensitivity to antibiotics.
Once the presence of cholera is confirmed, it is not necessary to
examine specimens from all cases or contacts. In fact, this should
be discouraged since it places an unnecessary burden on laboratory
facilities and is not required for effective treatment.

9.3. Stool specimens or rectal swabs should be sent to the laboratory
in a transport medium (e.g. Cary-Blair medium, VR medium, Alkaline
Pepltone Waler). If a transport medium is not available, cotton tipped
rectal swab soaked in the liquid stool should be placed in a sterile

plastic bag and tightly sealed. Specimens should be collected before
the patient has received any antibiotics.

9.4. Full particulars of the patient(s) from whom samples have been
collected must be sent along with the samples as many factors can
influcnce the results of the laboratory tests. The information that
should accompany each stool sample is given below:

e name
¢ name of mother or father
e sex

o date of onsct of symptoms

e provisional diagnosis

e clinical outcome (recovered, under treatment, dead, not
known)

e antibiotic received prior to collection of sample - Y/N/not
known

e datle sample collecled

e full address

9.5. Apart from prior treatment with antimicrobials, the corditions
of collection and transportation of samples can influence laboratory
tests. The recommended practices and precautions to be taken to

minimise deterioration in the quality of the sample are giver in the
box.

9.6. Keep an inventory of all laboratories in the district wiich can
undertake culture and identilication of V.cholerae 01. The rames of
these laboratorics should be known to the medical officers of the
peripheral health facilitics. Each laboratory must be well stocced with
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the media and other reagents. The available stocks should be verified

v;/.ell before the expected seasonal increase of cases of diarrhoeal
discases.

9.7. In districts considered at high risk where outbreaks have been
reported in the past, orientation session of the paramedical personnel
laboratory technicians and medical officers is recommended fox:
updating their knowledge and skills in the correct procedures for
collection, storage and transportation of laboratory samples.

9.8. The states could also identify a reference laboratory to perform
antibiotic sensitivity tests.

e collect the stool sample before the patient receives an
antibiotic

e use a clean cotton tipped swab and introduce well into the
rectum. When this is done well, the swab will become moist
and may be faccally stained. -

e alternatively, collect freshly passed liquid stool in a bottle or
a cotton tipped swab.

e scnd the sample to the laboratory in a tightly sealed screw
capped sterile bottle if the sample can reach the laboratory
within two hours.

e send the sample to the laboratory in a tightly sealed screw
capped sterile bottle with Cary-Blair transport medium (or
VR medium or Alkaline Peptone Water) if it will take more
than two hours to reach the laboratory.

e if transport medium is not available, soak strips of blotting
paper with liquid stool. Send these to the laboratory in
carefully sealed plastic bags to prevent drying.

e scnd the samples using a cold chain. If this is not possible

- send at ambient temperatures.

« bottles or plastic bags should be placed in separate plastic
bags each to prevent leakage of the potentially contaminated
material.

e each sample should be labelled. Detailed information as
indicated at 9.4 should be sent for each sample.

9.9. More complicated procedures such as phage typing and toxin
testing are undertaken by the national reference laboratory at the
National Institute of-Cholera and other Enteric Diseases (NICED), P-
33, CIT Road, Scheme XM, Beliaghata, Calcutta - 700 010, Phone:-
3504598, 3505533, 3504478, 3500448 FAX:-3505066.
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10. Prevention and control of an outbreak

10.1. The risk of an outbreak of cholera can be minimised and an
outbreak can be prevented from spreading further by taking measures

given below. There are no other alternatives for the control of an
outbreak of cholera.

e provision of safe water

e adopting safe practices in food handling
e sanitary disposal of human waste

o personal and domestic hygienic practices

10.2. The above steps are required both as long-term measures to
prevent cholera as well as mecasures to be taken in a focal area where
an outbreak is anticipated. Community participation is essential to

preempt an outbreak so that safe practices are followed for storing
water and for food handling.

10.3. When an outbreak occurs or when the risk of such outbreaks is
high, the co-operation of other government departments, non-
governmental agencies and the community often becomes necessary.
Such help will be more forthcoming if mechanisms for interaction
have been developed before the onset of an outbreak. It might be
useful to convene a mecting of the concerned departments,
community representatives and the NGOs before the expected
seasonal increase of cases of diarrhoeal diseases. Some mechanism
for briefing the press should also be established. Some suggested
areas in which the government departments and NGOs can assist may
be seen at Annex 7.

10.4. According to WHO guidelines, chemoprophylaxis, vaccination
and travel & trade restrictions have been found to be ineffective and
are not recommended for the control of an outbreak of cholera or for
the prevention of its spread to other areas.

INEFFECTIVE MEASURES

e chemoprophylaxis
e vaccination
e travel and trade restrictions (cordon sanitaire)

10.5. Mass chemotherapy is not only ineffective in preventing the
spread of cholera, but it also diverts manpower and resources from
effective measures. In several countries, it has contributed to the
emergence of antibiotic resistance in the vibrio, depriving scverely ill
paticnts from valuable treatment. The value of selective chemotherapy
of houschold contacts is also doubtful. It is not recommended as a
routine measure.
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10.6. Vaccines that are currently availe i i
eflicacy r.atcs. 2 doscs are rcquirc}(lj (ll"orn;l;})rlrlczlgyoir?l(:ltnilrlai‘;;tigﬁhIr‘;atchcufe
who are immunised, protection lasts for 3-6 months only Va'ccinat(i)sc
does not reduce the incidence of asymptomatic infectioﬁs or preve?ar;
the spread of infection. Vaccination campaigns divert resources and
manpower from more uscful control activities. Inadequately sterilised
.nccdlgs and syringes may transmit the parenterally transmitted
infections such as HIV and Hepatitis B. No country requires
travellers to have a cholera vaccination certificate.

~ RISK OF CHOLERA TRANSMISSION THROUGH FOOD TRADE

Although therc is a theoretical risk of cholera transmission
associated with international food trade, the weight of evidence
suggests that this risk is small and can normally be dealt with
by mecans other than embargo on importation.

A large number of tests carried out on commercially imported
foods from affected countries (most recently from South
o America) have not detected Vibrio cholerae O1. Indeed, although
#77" individual cases and clusters of cases have been reported, WHO
has not documented a significant outbreak of cholera resulting
from commercially imported food.

- Guidelines for Cholera Control, WHO 1993 page 29

10.7. Travel and trade restrictions between countries or different
~areas within a country do not prevent the spread of cholera. Majority

of the infected individuals have no symptoms. Setting up check-posts
requires massive inputs and diverts attention from other more useful

control measures.

11. Preparatory action in anticipation of an outbreak

11.1. Alert health personnel and hospitals to report increase or
clustering of cases of diarrhoea. If a case of dehydration following
diarrhoea is seen in children 5 years or older, cholera should be
suspected and notified to_the local health office immediately. All
health facilitics including those having only OPD should maintain
records of patients seen. Address of the patients should be recorded
and maintained locally for use in case an outbreak occurs. If there is a
sudden increase in cases Or clustering of cases in an area, field
investigations chould be carried out and necessary corrective action
taken. An effecive surveillance system can provide an early warning
signal and help in initiating appropriate actions to quickly contain
outbreaks of al waterborne diseases, including cholera.

~,
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Particular attention may be given in the pre-monsoon period
before the expected seasonal increase of water-borne diseases;

however, these measures are expected to be in place round the
year.

11.2. Ensure that the health personnel are adequately trained in oral
rehydration therapy and that thc reccommended guidelines are
followed in ‘the hospitals. If necessary, orientation sessions or
retraining may be organised. Early treatment can save many lives.

11.3. Arrange random checks for water quality for coliform organisms
(faecal contamination). Special attention may be given to high risk
pockets. In places where water is found to be of unsatisfactory quality
follow-up action may be taken with the concerned authorities for

water supply. If feasible, chlorination should be carried out to render
water safe for drinking (Annex 3).

11.4. Health educational activities should be carried out in the
community to promote safe practices especially before the monsoons

when the scasonal increase of cases of diarrhoeal diseases can be
expected.

11.5. Check that adcquate stocks of essential supplies are available
and have been distributed to the peripheral health institutions well in
advance of the expected seasonal increase of cases of diarrhoeal
diseases. ORS packets should be available in all the health facilities.
It is recommended that adequate stocks of bleaching powder, chlorine

tablets, IV fluids and appropriate antibiotics are in stock in case of an
emergency.

11.6. A nodal officer should be identified at the state and district
levels with the responsibility of collecting and analysing relevant
surveillance reports and for ensuring that appropriate follow-up action
as required is taken up promptly. The name of the nodal officer should
be made widely known so that she/he could be contacted in case of
an emergency or if clarifications or additional information is required
by the medical and health personnel in the periphery.

12. Investigation of an outbreak

12.1. Recognition of early warning signals, timely irvestigations and
the application of specific control measures can limit the spread of an
outbreak and prevent deaths. Control measures are most effective
when selective interventions are applied early.

12.2. When an increase in the number of cases of diarrhoeal diseases
is reported, the areas from where the cases are reported should be
checked. Diagnosis should be confirmed of as manycases as possible
to check that it is clinically compatible with cholera.
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12.3. Stool samples from a few typical cases may be collected and
sent for laboratory examination (sce 9)

12.4. Line.listing of cases, including age, sex and address should be
made. Active search should be made for more cases.

12,5, I'dcnt'ify sources of drinking water. Check water quality for
bactf.:rlologlcal contamination. If piped water supply, check for
possible leakage. I a common source of water supply has been

identified, inform public not to use the water for drinking purposes or
for washing utensils etc.

12.6. Arrange alternate source for water, including tankers if possible.
If possible chlorinate water source. Distribute tablets for domestic
chlorination of water along with instructions for its proper use, if
necessary (Annexe 4). Contact concerned authorities for water supply.

12.7. Alert health facilities and hospitals in the area. Make sure that
adequate supplics of ORS, IV fluids, appropriate antibiotics and other
essential supplies are available.

~ PRECAUTIONS AT TREATMENT CENTRES

e quarantine not nccessary, although restricted contact between
patients and community may be encouraged

e strict infection control measures such as face mask, gloves or
special clothing for hospital staff and visiting family members is not
requircd

e frcquent hand-washing is rccommended

« sale disposal of excreta and vomit is necessary

12.8. Arrange health educational activitics in  the community
regarding personal and domestic hygiene, recommended sources of
safe water supply, oral rehydration therapy and health facilities where
patients can be taken for treatment (see 8).

12.9. Active case reporting should be continued for at least one week
after the last casc.

. OTHER PRECAUTIONS AT HOME AND IN THE COMMUNITY

e bedding, clothing, mattresses can be disinfected by thorough
drying in the sun

« the simplest method for a family or a small rural health centre to
dispose of cholcra stools is by putting them in a pit latrine or
burying them.

e In large hospitals, liquid stools and vomit can be disinfected before

disposing thesc in the toilet by 4% hypochlorite. Semi-solid and
| other waste can be incinerated.
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12.10. On confirmation of a focal outbreak of cholera, take

precautionary measures as indicated in para 11 in other potentially
high risk pockets in the district.

12.11. Notify immediately to the concerned state officer as soon as a
clinically compatible case of cholera is reported.

12.12. The detailed procedures for conducting outbreak investigation,
data analysis and report writing are given in a separate document
(Outbreak Investigations - A Field Guide). A suggested format for
report writing may be seen at Annex 8.

The manual has been edited by Dr Jotna Sokhey, Director NICD; Dr
Rajesh Bhatia, Consultant (Microbiology); Dr D.C.Jain, Joint Director
(Epidemiology) and Dr Jagvir Singh, Deputy Director.
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Annex 1

. SAFE WATER

e Dboiling for 1 minute will kill or inactivate V.cholerae and other
common organisms that cause diarrhoea. Boiling is, however,
expensive and not practical especially in.areas where outbreaks of
cholera and other diarrhoecal diseascs are most likely to occur
because of fuel shortages

« when surface water/ handpump water is contaminated, this source
should be closed for drinking water purposes. This information
should be promincntly displayed indicating that the source of
water is not fit for use. In Delhi, shallow handpumps arc painted
red. Alternate water source should be provided, including water
tankers during the course of an outbreak

o where it is feasiblc chlorination of the water source, such as a
draw-well should be immediately organised

e in urban areas, immediate co-ordination with the agency
responsible for watcr supply should be organised to ensure
chlorination of water sourcce and repair of water pipes, il indicated

e chlorine releasing tablets may be used for domestic purposes in the
area of an outbreak

o community should be encouraged to use narrow mouthed

containers for water storage to reduce secondary transmission in
the family

Annex 2

OMMENDED MINIMUM CHL
N 'WATER DISTRI ¢

e 0.5 mg/litre - at all sampling points in a piped water system
e 1.0 mg/litre - at standpost
o 2.0 mg/litre - in tanker trucks at filling
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. Annex 3

- ~CHLORINATION OF DRINKING WATER.
PREPARATION OF STOCK SOLUTION
(1% solution in 1 litre of water)

Add to one litre of water any of the following:

e calcium hypochlorite (70%) 15 gram
o ~ OR
e bleaching powder or 33 gram
¢ chlorinated lime (30%)
‘ OR :
e sodium hypochlorite (5%) 250 ml
OR
e sodium hypochlorite (10%) 110 ml

The stock solution should be used within one month. It should be
kept in a closed container in a cool place away from light

CHLORINATION OF WATER
(Add stock solution to water)

e 0.6 mlor 3 drops 1 litre of water
e 6 ml 10 litres of water
e 060 ml 100 litres of water

Allow ‘water to stand for 30 minutes before using. The residual
chlorine level should be 0.2 to 0.5 mg/litre

L

Annex 4

- DOMESTIC CHLORINATION OF DRINKING WATER

e crush commercially available chlorine-releasing tablet
« putin the water container with 20 litres of water

o allow to stand for 30 minutes

e use water within 24 hours

Containers with a narrow mouth are recommended for the storage
of drinking water. :

APty e



Annex S

Composition of ORS.
i {net welght = 27.9 g
Ingredient Weight (gm) |
Sodium Chloride 1P 3.5
Potassium chloride IP 1.5
Sodium citrate [P 2.9
Glucose anhydrous IP 20.0

Note:-To be used in one litre of potable water.

Annex 6

Mothers must be taught on how to measure one litre of water. It is
important that a measurc which is commonly available in the
homes is identificd and mothers told the exact number of such
measures that will make 1 litre.

{
?
|
There is no nced to boil water for preparing the ORS solution.!

Clean water which the houschold normally uses for drinking |
purposes can be used.

Hands must be washed before making the ORS solution.

Full packet of ORS must be used. Generally the mother will tend
to save a part of the packet in order to use it later. It is important
to emphasise that the whole packet is to be mixed in one litre of

walter.

The container should be kept covered. The solution can be used
for 24 hours and should be discarded if not consumed within this
period. Fresh solution should be prepared, if required.
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Annex 7

NTER DEPA MENTAL COMMITTEE i
SUGGESTED AREAS O .,;.;RESPONSIBILITY AND ACTION

sttnct administration

* mobilize resources by organizing meetings with
* concerned government departments
* non-governmental agencies
¢ community leaders
e cnsure supplies of ORS packets and other essential items
e cnsure adequate quality monitoring of water samples
» arrange safe water supply
ensure adequate facilities for transportation of serious patients to
district hospital, if necessary
e provide relevant information to the press
* monitor status of control activities
e rcpair leakage in pipe water supply

District Health Office / Municipal Health Office

e alert health personnel to report cases and to monitor trends

e arrange active surveillance in affected area

e cnsure that treatment guidelines are followed in hospitals and
other health facilities

e cnsure availability of ORS packets and other essential items

e arrange health educational camps and distribution of health
educational material

e arrange chlorination of water sources if possible

e arrange water quality monitoring

e convene meeting under district administrator to seek co-operation
of other government departments and NGOs

Concerned Department (s) responsible for water supply
e repair leakage in pipe water supply

e arrange potable water supply, including water tankers if
necessary

e arrange chlorination of water
e cnsure water quality monitoring

Other government departments such as social welfare, education,
tribal welfare and NGOs

o ¢ dissemination of relevant information
e promotion of oral rehydration therapy
e reporting clustering of acute diarrhoea, jaundice (Pilia) cases

Panchayat members, village pradhans, community leaders
e dissemination of relevant information
e promotion of oral rechydration therapy
e reporting cases of acute diarrhoea and jaundice (pilia) -
~ o monitoring chlorination of water sources such as wells

e arranging transportation of serious cases to hospital
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Annex 8

OUTBREAK INVESTIGATION REPORT

General Information

State

District

Town/PHIC

Ward/ Village

Population

Background Information

Person reporting the outbreak :

Date of report

Date investigations started : s

Person(s) investigating the outbreak

Details of Investigation

Describe how the cases were found (may include: (a) house-to-
house searches in the affected area; (b) visiting blocks adjacent to the
affected households; (c) conducting record reviews at local hospitals;
(d) requesting health workers to report similar cases in their areas,
etc.):

Descriptive Epidemiology

« Cases by time, place and person (attach summary tables and
relevant graphs and maps).

o Age-specific attack rates and mortality rates

e High-risk age-groups and geographical areas.

Description of Control Measurcs Taken
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Description of Measures for Follow-up Visits:

Brief Description of Problems Encountered

IFactors Which, in Your Opinion, Contributed to the Outbreak

Conclusions and Recommendations

Dale (Name and Designalion)
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1. Introduction

L:ds Japanesé Encephalitis (JE) is a disease of public health
importance because of its epidemic potential and high case fatality

rate. In patients who .survive, complications may lead to life long
sequelae.

1.2. The first major outbreak of JE occurred in Bankura and
Burdwan districts, West Bengal, in 1973 and since then has spread to
many states/UTs of country.

1.3. JE is a mosquito-borne zoonotic diseéase. The virus infects
mainly animals and birds. Man is an incidental host. The risks

increase in areas where ecological conditions facilitate transmission to
man.

1.4. Though JE is primarily a disease of rural agricultural
areas, where vector mosquitoes proliferate in close. association with
pigs and other animal reservoirs, its epidemics have also been
reported in peri-urban areas where similar conditions may exist.

2. Notification of cases

2.1. If an outbreak of JE is suspected it must be reported
immediately to the district health office. The state health authorities
must be informed through the quickest mode of communication,
preferably through telephone, fax or e-mail of the details of the
outbreak including investigation and control measures initiated. The
National Institute of Communicable Diseases, 22-Sham Nath Marg,
Delhi - 110 054 (Phone:- 2521272, 2521060, 2913148; FAX:-
2922677; Telegaram:- COMDIS, DELHI) is expected to be kept
informed of the action taken.

2.2. The total number of overt cases per village will be few and the
local health personnel must be alert about any case(s) of
encephalopathy in their areas. Active surveillance through kew
individuals in the community should be encouraged in the high risk
pockets, for example, places where piggeries are commercially
established.

3. Causative agent

3.1. JE is caused by a group B arbovirus (flavivirus). The virus is
antigenically related to other flavivirus~s including dengue and yellow
fever viruses.
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4. Mode of transmission

4.1. The infection is transmitted through the bite of an infected
culicine mosquito. In human beings, viraemia is mild and lasts for a
short duration. Infection in man is the dead end of transmission.
Man to man transmission has not been documented.

4.2. The transmission cycle is maintained in animals and birds.

5. Reservoir of infection

S.1. JE virus has its natural cycle in wild or domestic vertebrates
and mosquitoes. The animal hosts include pigs, cattle and horses.
Water birds such as pond herons, cattle cgrets, poultry birds and
ducks play a significant role in the natural history of JE virus.

S5.2.  Pigs are the major vertebrate hosts. Although, infected pigs do
not manifest any overt symptoms of disease they develop tremendous

viraemia and can infect the mosquitoes The pigs are considered
as amplifying hosts.

5.3. The currently available evidence does not indicate major role of
cattle in transmission of disease.

5.4. Horses develop active disease but viraemia is rarely present in

high titre or for long periods. Horses are unlikely source of mosquito
infection.

5.5 Infection in man appears to be correlated with living in close
proximity with animal reservoirs, especially pigs

6. Vector

6.1. Mosquitoes belonging to the Culex vishnui group (Culex vishnui,
Culex pseudovishnui, Culex tritaeneorhynchus) are the most important
vector species in India. 11 more species of mosquito have been
incriminated as vectors of JE.

6.2. Culex mosquitoes generally breed in water bodies with luxuriant
vegetation.  Irrigated rice fields, shallow ditches and pools are
common breeding places.

6.3. Culex mosquitoes are zoophilic, feeding primarily on animals
and wild birds. They rest outdoors in vegetation and other shaded
places but in summer may also rest indoors. The mosquitoes are
outdoor as well as indoor feeders.
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6.4. Epidemics usually coincide with the monsoons and post-
monsoon period when the vector density is high. However, in endemic
areas, sporadic cases may occur throughout the year.

6.5, Female mosquitoes get infecled alter feeding on a virnemic host.
They can transmit the virus to other hosts after an extrinsic
incubation period of 9 to 12 days. The mosquitoes remain infected for
llfe The average life’ perlod of a mosquito is about 21 days Culex
mosquitoes can fly for long distances (4 5 km) o

et s s e

7. Incubation period

7.1. The incubation period in man, following mosquito bite probably
varies from 5 to 15 days.

8. Clinical manifestations

8.1. The clinical features of JE are those of encephalopathy. The
patient will give a hxstory of acute onset with fever and change in
behaviour or sensorium lasting for more than 24 hours. Focal
neurological deficits may or may not be present. T

8.2. Disturbances of sensorium are reflected as lethargy,
somnolence, irritability, apathy or loss of consciousness. The patient
may develop difficulty of speech and other neurological deficits like
ocular palsies, hemiplegia, tremor and ataxia. There may also be loss
of bladder and bowel control. The focal neurological signs may be
stationary or progressive.

Blood: moderate to high polymorph leucocyt051s (total count ranging
between 10,000 and 35,000 per cu.mm with neutrophils ranging
between 50 and 90%).

Cerebrospinal fluid (CSF): the cell count generally ranges between 10 to
1000 per cu.mm. with a predominance of lymphocytes. The protein may
be raised slightly to 60-100 mg percent and sugar may also be slightly
elevated.

8.3. In majority of the cases, however, the infection is mild with no
overt clinical symptoms or mild fever with headache. Individuals
develop immunity after infection. In endemic areas cases are,
therefore, seen more often in children under 15 years of age as the
adult population is. already immune through natural infection. In
virgin areas, cascs may be scen in all age groups.
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8.4. Meningitis should be excluded as a cause of the cncephalitic
syndrome, so that specific treatment is started in time. Treatment of
JE, which is a viral infection, is symptomatic. Other causes of
encephalopathy include other viral infections, drugs and toxins. Some
of the causes are listed in the box. -

8.5. One of the complications of malaria caused by P.falciparum is
encephalopathy. Since malaria is relatively common, the diagnosis of
malaria should also be considered. The diagnosis is confirmed if field
investigations indicate malariogenic conditions, illness is clinically
compatible and anti-malaria treatment is effective. The facilities for
making blood slides and reading these slides should be available at
each PHC. .

e oo 8.

8.6. Typhoid fever is another important endemic discase which can
give rise to symploms mimicking Japanesc Encephalitis. It should be -

excluded by careful history and physical examination and blood
culture for S.typhi, if necessary.

Infectious

» Vaccine Preventable Diseases Pertussis, measles

e Viral Japanese encephalitis, mumps,
rubella, herpes simplex,
enteroviruses, cytomegalovirus,
Epstein Barr, rabies

e Other . . Enteric fever, malaria, tuberculosis,
toxoplasmosis, cryptococcal infection,
leptospirosis

Non-infectious
e Fluid & electrolyte imbalance Ilyper/hyponatremia
Alkalosis/acidosis
Metabolic Thiamine deficiency, diabetic
' acidosis, hypoxia, hypoglycaemia,
uraemia, hyperbilirubinemia

e Toxic Heavy metals (lead, mercury, arsenic)
Insecticides, Carbon - Monoxide

Physical Heat hyperpyrexia
e Tumours/Abscess : :

8.7. Epidemiological and entomological investigations are useful in
leading to a presumptive diagnosis of JE. The presence of risk factors
such as the vector and amplifying hosts supports the diagnosis of JE.
8.8. The diagnosis of JE is confirmed by laboratory tests.

8.9. Case definition may be seen at Annex 1.
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9. Case fatality rate and sequelae

9.1. Case fatality rate is high in severe cases. Case fatality rates of
20 to 40% have been recorded.

9.2. Paticnts who recover from the acute cpisode may have
neurological sequelae. These occur with variable frequency and
depend on age and severity of the illness. The commonly observed
sequelae are:

mental impairment

severe emotional instability
personality changes

e paralysis

10. Laboratory confirmation of diagnosis

10.1. The diagnosis of JE can be confirmed by serological tests. The
tests include detection of IgM antibodies which appear alter the first
week of onset of symptoms and are detectable for one to three months
after the acute episode.

A rising antibody titre of IgG antibody in paired scra taken at an
interval of 10 days or more is confirmatory.

10.2. IgG antibodies indicate previous infection and are uscful for
conducting sero-epidemiological studies to determine the extent of
silent infection and immunity levels in the local population.

10.3. Antigen for conducting the tests is not yet commercially
available. Antigen for detection of IgG antibody is produced in limited
quantities for operational research and outbreak investigations at the
National Institute of Virology (20-A, Dr. Ambedkar Road, Pune - 411
001; Phone:-627301, 627302; FAX: 622669). With the antigen
received from NIV, the National Institute of Communicable Diseases
(NICD) supports outbreak investigations on the request from the state
health authorities.

10.4. Isolation of virus from blood ‘or CSF is not routincly done for
diagnostic purposcs as viracmia is of short duration.

10.5. Blood for serological studies should be carefully collected taking
due universal precautions. Specimen containers should be clearly
labelled. Each specimen should be accompanicd with the detailed
information about the case as given in the box so that the results
could be scientifically interpreted.
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/HICH SHOULD ACCOMPANY EACH SAMPLE

e name of the patient

e name of the mother/father

e age

* seEx

e complete residential address

* name of the hospital/PHC sending the sample
* registration number of the patient

e date of onset of illness

e date of hospitalisation

* date of collection of sample

* history of immunisation against JE

e provisional diagnosis

e brief clinical findings

» results of clinical laboratory investigations

11. Clinical management

11.1. There is no specific treatment of JE. However, supportive
treatment and good nursing care can significantly reduce case fatality
rate. It is, therefore, important that cases are referred to a hospital as
early as possible if encephalitis is suspected and trecatment
commenced without waiting for scrological laboratory results.

11.2. In the acute phase, clinical management is directed at
maintaining fluid and electrolyte balance. Keeping the airway open in
a comatose patient is important. Patients with hypoxia may require
oxygen.

11.3. If the patient has convulsions, appropriate drugs are prescribed.

11.4. There is no evidence that gammaglobulins or corticosteroids
have a beneficial effect and these are not recommended.

11.5. Physio-therapy may be necessary in the convalescent stage.
11.6. Long-term neurological sequelae may require specialiscd care.
12, Prevention and control of an outbreak

12.1. A surveillance system should be established so that any casc of
encephalopathy is immediately reported to the local health
authorities. Necessary field investigations must be carried out in the

area of residence of the paticnt to check for amplifying host and
vector. - T

—————
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12.2. The preventive measures are directed at reducing the veclor
density and in taking personal protcctluo,,prevent .the bite of
mosquitoes. The isolation or destruction of the amplifying hosts
(usually pigs), which are the main source of infection, is not practical
as these animals do not show any overt signs of illness and it is not
possible to identify infected animals.

s g
————

e e 4 e e i e e

12.3. Immediate measures are called for to reduce the density of
mosquitoes by spray of insecticides. The public should also be
informed to take necessary precautions against mosquito bite such as
use of full sleeved clothes, mosqulto nets at night and mosquito
repellent creams.

12.4. Long-term measures include the recommended steps for vector
control under the National Malaria Eradication Programme (NMEP).

12.5. Patients should be referred to the district hospital as the
peripheral health facilities may not have adequate resources to
manage serious cases. - -

12.6. Pockets of high risk should be identified so that these areas

"~ could be given more attention with regard to control measures, health
educational activities and field supervision. Such areas would include
villages and peri-urban areas where pigs are reared, especially if these
are close to paddy fields which are rich breeding places for Culex
mosquitoes.

12.7. Isolation of patients and disinfection of secretions and
excretions are not required as JE virus is not transmitted person to
person.

o Vector control

e Prevention of man-mosquito contact

e Prevention of animal reservoir-mosquito contact? fﬂ@a trle
Health education

12.8. A killed JE vaccine is produced at the Central Research Institute
(CRI), Kasauli from the brain of suckling mice inoculated with the
‘Nakayama JE strain. The vaccine is not recommended for use for the
control of an outbreak. Two doses of 1 ml each (0.5 ml for children
under the age of 3 years) should be administered subcutaneously at
aminterval of 7-14 days. A booster injection of 1 ml should be given
after a few months (before 1 year) in order to develop full protection.

Re-vaccination may be given after 3 years. Since the risk of JE is not
universal and is limited to focal areas, JE vaccination is not included
in the national immunization programme in India. o

-
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12.9. Arrange health educational activities in the community
regarding prevention of mosquito bites by use of mosquito nets and
mosquito repellent creams, avoiding sleeping in or near places where
pigs are housed, taking measures like mosquito prooling, residual
insecticide spray in piggeries and reporting suspected cases at the
health facilities early.

13. Community Participation

13.1. Community participation is essential for the prevention and
control of an outbreak of JE. The community must be encouraged to
take steps to protect themselves from mosquitoes by using bed-nets.

The co-operation of the community is also .important during the
periodic insecticide spray.

13.2. In pockets of high risk, active surveillance of JE should be

encouraged so that first case(s) are immediately reported to the local
health authorities.

-

13.3. Co-ordinated efforts by government departments such as
agriculture, animal husbandry, flood control, irrigation and
industrial development are essential so that risk factors for mosquito
breeding could be reduced. In places where piggeries are being
established with government support, the concerned departments
must be aware about the potential risk of JE and must take necessary

precautionary measures for vector control in collaboration with the
local health authorities.

13.4. In an event of an outbreak, the co-operation of other
government departments will help to bring it more effectively under
control. An inter-departmental committee for outbreak prevention
and control should be constituted which should meet periodically.
Panchayat members, key community representatives and NGOs
should be included as members of the committee. A meeting of the
committee should be convened before the expected seasonal increase
of water and vector borne diseases. In districts where risk factors of
JE exist, status of control measures for JE should also be assessed.

The suggested areas of responsibilities of the various departments is
given at Annex 5.

13.5. Press release and other mechanisms for bricfing the press
should be considered to that the press has access to reliable
information.

"RISK FACTORS FOR JE OUTBREAK
* high density of Culex mosquitoes

e presence of amplifying hosts (pigs)

e paddy cultivation
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14. Investigation of an outbreak

14.1. The investigation of an outbreak of JE is similar to the
investigation of other epidemic prone diseases. The first principle is to
receive early warning signals, confirm m diagnosis and to take prompt
measures for control of the outbreak. Control measures are most
effective when selective measures are applied early.

14.2. Line list o.f cases, including age, sex and address should be
maintained. Active search should be made for more cases. Serum
samples should be collected for laboratory confirmation of diagnosis.

14.3. Vector surveillance should be immediately initiated and
should include collection of adult “mosquitoes, identification of
mosquito species and density and assessment of susceptibility of
vectors to ava1lable insecticides.

i o e i
14.4. On confirmation of an outbreak of JE, take precautionary
measures in other potentially high risk pockets in the district.

14.5. After the outbreak is over, a detailed report of the outbreak

must be written. Format for outbreak investigation report given at
Annex 2.
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Annex 1

SUSPECT CASE

e High grade fever of acute onset with_at least two of the following:

e Decrease in level of consciousness independent of convulsions

e Significant change in mental status either in behaviour or
personality

e Convulsions

PROBABLE CASE

e Suspected case of Japanese Encephalitis, and

¢ Usually not more than a few cases (1-2) in onec village.

« With or without signs of meningeal irritation and varying degree of
neurological deficits )

e Pleocytosis in CSF of more than 10 cells/mm?® in clinically
compatible illness.

CONFIRMED CASE
e Serology for JE antibodies.

e Demonstration/isolation of virus/antigen from CSF, brain tissue or
rarely blood.
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Annex 2

.OUTBREAK INVESTIGATION REPORT

General information

State :---; ...................................
District TS
PHC/Town o
Village/Ward — i-===-mmmmmm oo -
Population B s S R S B ormenam e

Background Information

Person reporting the outbreak ------<e-cocceceemooooo z
Date of report ST,
Date investigations started S e
Person(s) investigating the outbreak :-------------ccccceeev

Details of investigation

Describe how cases were found ( may include (a) house to house
search in the affected area; (b) visiting blocks adjacent to the affected
area; © conducting record reviews at local hospitals; (d) requesting
health workers to report similar cases in their areas etc.):

Descriptive epidemiology

Cases by time, place and person (attach summary tables and
relevant graphs and maps)

Age specific attack rates and rrortality rates
High risk age groups and geographical areas

Vaccination status of cases, unaffected population
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Prevalence and density of JE vectors
Prevalence of reservoirs specially pigs

Description of control immeasures

Description of measures for follow-up visits:

Brief description of problems encountered:

Factors which ,in your opinion , contributed to the outbreak

Conclusions and recommendations

Date , (Name and designation)

T IEGEE et
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Annex 3

Format for MPWs for reporting suspected JE case

Village

District

Name

Age Sex

Address

Fever Yes/No

Date of onset
Headache__Yes/No__ :
Stiffness in Neck Yes/No__ -

Fits _ Yes/No__

Weakness of extremities Yes/No__
Vomiting ___Yes/No_
Unconsciousness Yes/No__

Recovered/still suffering/death with date

House : Kacha/Pacca
Animals - Pigs/Cattle/Bulfalo/Goat/llens/Ducks cte.

Sleeping habit - Outside/same room with animals/separate room
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Annex 4
Format for medical officers for reporting JE case
District Village

House No. Head of Family
Dale of Survey

Particulars of Patient:

Name Age(Years) Sex: M/F

Father’s Name Date of onset ofillness ___
Recovered / Still suffering / Died on

Date of investigation
Informant

Symptoms

Fever (tnore than 100 ° F): Yes / No -

Headache : Yes / No
Neck rigidity : Yes / No
Convulsions: Yes / No
Unconsciousness : Yes / No
Sequelae:

Some form of paralysis : Yes / No
Involuntary movements: Yes / No

Similar illness in family/neighbourhood:
Name Age Sex Date of onset

Clinical laboratory investigations

Samples sent for confirmation of diagnosis (and results, if available)

Diagnosis

(Signature & Desipgnation)

LARO S B BT 1 6T O TR T
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Annex 5

: INTER-DEPARTMENTAL COMMITTEE
SUGGESTED AREAS OF RESPONSIBILITY AND ACTION

District administration
e mobilize resources by organizing meetings with
e concerned government departments
¢« non-governmental agencies
e community leaders
e ensure vector control measures
e ecnsure adequate facilities for transportation of serious paticnts to
district hospital, if necessary
e provide relevant information to the press
e monitor status of control activities

District Health Office / Municipal Health Office
e alert health personnel to report cases and to monitor trends
arrange active surveillance in affected area

e arrange health educational camps and dxstnbutlon of health
educatjonal material _

e arrange vector “control measures

e arrange drugs and fluids in nearest hospital in adequate quantity

e convene meeting under district administrator to sec k co-operation
of other government departments and NGOs

Concerned Department (s) responsible for agriculture and animal
husbandry
e ensure measures for reducing factors favouring the breeding of
mosquitoes
e support measures for vector control
o take precautionary measures where piggery development projects
are initiated
e report suspected cases of JE

Other government departments such as social welfare, education, tribal
welfare and NGOs, and Panchayat members, village pradhans and
community leaders
e ensure measures for reducing factors favourmg the breeding of
mosquitoes
e support measures for vector control
« take precautionary measures where piggery development projects
are initiated
e report suspected cases of JE
e arrange transportation of serious cases to hospital
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1. ' ROLE OF OUTBREAK INVESTIGATIONS

1.1.. Many communicable diseases are endemic in India. An effective
surveillance system is essential for planning, implementation and
monitoring the disease control programmes. Many of these diseases have
seasonal patterns and cyclic trends which can be discerned through the
surveillance system. These diseases can also cause outbreaks with the
potential to spread rapidly and cause many deaths. Outbreaks of new
and reemerging infections may also occur.

1.2. Precautionary measures taken in anticipation of an outbreak can
prevent an acute public health emergency and save lives. While
outbreaks cannot always be predicted or prevented, recognition of early
warning signals, timely investigations and application of specific control
measures can limit the spread of the outbreak and prevent deaths.
Control measures are most effective when selective interventions are
applied early.

1.3. The primary purpose of an outbreak investigation is to control the
outbreak, limit its spread to other areas and assess how prevention
strategies can be further strengthened to reduce or eliminate the risk of
such outbreaks in the future.

2. PREPAREDNESS FOR OUTBREAK INVESTIGATIONS

2.1. The field guide has been designed to help in making decisions
regarding investigations, specific interventions and follow-up measures.
While adaptations may be necessary at local levels depending on the field
situations and available resources, it is important that preparatory action
is taken so that the district is able to meet the eventualities if an
outbreak occurs. Some of the recommended measures are given in the
Box.

¢ Identify a nodal ofﬁcer at the state and dlstnct levels.

Establish a routine surveillance system.

Constitute an inter-disciplinary team at state/district levels (rapid
response team).

Train medical and other health personnel.

List the laboratories at regional /state/district level.

List ‘high-risk’ pockets in the rural / urban area.

Establish a rapid communication network.

Undertake IEC activities for community participation.

Ensure that essential supplies are available at the peripheral health
facilities and buffer stocks are maintained at the district level.

e Set-up an inter-departmental committee, including NGOs.
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0.2. The identification of a nodal officer at the state and district levels is
important for receiving information about unusual events and for
ensuring that necessary follow-up action is taken in a timely and effective
manner.

. 2.3. An inter-disciplinary expert team at state and district levels (rapid

response team) comprising of epidemiologist or public health specialist,
microbiologist, clinician(s), entomologist and concerned programme
officer should be constituted and necessary administrative orders issued
authorising the team to move quickly to the site of the outbreak if such a
request is made by the nodal officer. This is particularly important in the
event of an unusual outbreak for which the services of the expert team
may be required at short notice.

0.4. Concerned medical and health personnel should be trained in the
principles of outbreak investigations including recognition of early
warning signals, epidemiological and entomological parameters,
differential diagnosis, laboratory support and specific  control
interventions. '

2.5. Some laboratory tests are expected to be done at the PHC level;
others may be available only at the district level. For some laboratory
tests, samples may need to be sent to the state, regional or national
levels. A list of the laboratories with full address, telephone and fax
numbers along with the type of tests conducted is recommended to be
maintained. The nodal officer should identify gaps in laboratory services
at each level that can be filled within the given resources. Special
emphasis must be placed on proper correction of clinical samples, their
storage and transportation. A suggested checklist of services at district
level is given at Annex 1. L

2.6. An effective routine surveillance system must be established in
each district. Data should be regularly analysed as suggested in a
seperate module “Suveillance of Epidemic Prone Diseases” available
from National Institute of Communicable Diseases (NICD), 22-Shamnath
Marg, Delhi-110 054; Phone: 2521272, 252 1060; FAX: 2922677; (E-mail:
jotna@del2.vsnl.net.in). Early warning signals will be missed in the
absence of a reliable surveillance system.

2.7. It is important that adequate facilities are established at the
district level for rapid and efficient analysis of the surveillance data. The
nodal officer and other key personnel should receive training in the use of
computers. Software such as EPI INFO are particularly useful in
maintaining and analysing line lists of cases of various diseases. Such
analysis provides valuable epidemiological information regarding high
risk groups, areas and factors.

2.8. In each district there are likely to be some areas which will be at a
higher risk of outbreaks because of inadequate facilities such as water

2 C:\JS\Outbreak.doc


mailto:jotna@del2.vsnl.net.in

supply, poor sanitation, or some areas may have poor transportation and
communication facilities which may impact negatively on early
notification of an outbreak and health seeking behaviour of the
community. Spot maps of these areas may be prepared so that special
attention could be given to the surveillance reports from these areas.

2.9. In the event of an outbreak, the state officer is required to be
notified immediately. The district officers may also need technical and
other support in the event of an unusual outbreak or if the diagnosis is
not confirmed. Since the National Institute of Communicable Diseases
(NICD) is the nodal office at the national level, it is expected that
notification of the outbreak would be made immediately to NICD, also
indicating if any technical support is required or not. It is obvious that
the communication network must be rapid in order to optimize its
effectiveness. Under the national disease surveillance programme, it is
expected that the district and state levels will be linked to NICD through
e-mail and fax. Telephone facilities are expected at the PHC level.

2.10. The prevention and control of outbreaks require the close and
active cooperation of the community. Community level IEC activities
should be supported so that key messages regarding the control of the
diseases and prevention of outbreaks are known. Health education
material which has been prepared in advance and field tested will be
useful if there is an outbreak in the area because such material may be
required at short notice. The medical and health personnel should
establish contact with community leaders and other key personnel in
their areas which would be useful in receiving early warning signals and
in soliciting community support during an outbreak. Local private
practitioners could provide valuable support.

2.11. The nodal officer at the district level, in consultation with the
concerned programme officers, must ensure that essential supplies are in
place in the peripheral heaith facilities and that adequate buffer stocks
are maintained at the district level. Inventories should be checked before
the expected seasonal increase of cases. Some life saving medicines such
as ORS packets may also be kept at the village level especially in the high
risk pockets and areas which might become inaccessible during the
monsoons.

2.12. When an outbreak occurs or when the risk of such outbreaks is
high, the cooperation of other government departments, non-
governmental agencies and the community often becomes necessary.
Such help will be more forthcoming if mechanisms for interaction have
been developed before the onset of an outbreak. It might be useful to
convene a meeting of the concerned departments, community
representatives and the NGOs before the expected seasonal increase in
cases of diseases. Some mechanism for briefing the press should also be
established. Some suggested areas in which the government departments

and NGOs can assist may be seen at Annex 2. — () —
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2.13 Detailed demographic, envxronmental and cultural profile of district
' (mcludmg maps) should be available. :

3. DISEASES COVERED IN THE FIELD GUIDE

3.1. The diseases included in the field guide can broadly be classified
into the four following groups:

e endemic diseases with the potential of causing focal or large
outbreaks, e.g. malaria, cholera, measles, viral hepatitis,
meningococcal meningitis etc.

e diseases for which eradication or elimination goals have been
set. A single case of such diseases should be treated as an
outbreak, e.g. poliomyelitis, guineaworm and yaws

e rare but internationally important diseases with high case
fatality rates with the potential of importation due to conducive
epidemiological conditions, e.g. yellow fever

e outbreaks of unknown aetiology

3.2. An attempt has been made to prepare a common methodology and
format for investigations to simplify its use.

3.3. First reports about an outbreak will be based on clinical syndrome
and diagnosis will be presumptive. Suggestions have been made for
clinical syndromes, outbreaks of which are more commonly reported.
Investigations must be made, including epidemiological, entomological
and laboratory, to rule out the more common causes first. A thorough
knowledge about clinical symptoms and epidemiological parameters is
important for outbreak investigations. In case of doubt, _second oplnlon

response team.

3.4. If the outbreak is unusual, case fatality rates are very high,
aetiology cannot be determined or if the clinical syndrome had not been
reported in the area before, the state officer and NICD would be expectecd
to assist the district authorities in investigations.

3.5. During the course of investigations, universal infection control
precautions are expected to be implemented. While investigating
outbreaks of haemorrhagic fever or if parenteral route of transmission is
suspected, protective gear such as gloves, masks etc. are expected to be
worn by health personnel treating or investigating patients. Procedures
that require the collection of blood and other clinical samples should be
undertaken carefully.
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4. DEFINITION OF AN OUTBREAK

4.1. An outbreak or epidemic is defined as the occurrence in a
community of cases of an illness clearly in excess of expected
numbers. While an outbreak is usually limited to a small focal area, an
epidemic covers larger geographic areas and has_more than one focal
point.

4.2. The number of cases which are needed to be called an outbreak
varies according to several factors. It depends on past historical patterns
of the disease, case fatality and complication rates, potential of spread to
other areas. For some diseases even a single case (acute poliomyelitis,
guinea worm, unusual acute severe episode of an illness of unknown
aetiology) constitutes an outbreak.

4.3. In places with established epidemic cycles, it may be worthwhile to
initiate necessary preventive measures and alert treatment centres in the
area in anticipation of a cyclic increase in cases. Similar precautionary
measures can be taken to minimize seasonal increase in cases. -

4.4. States and districts should establish criteria on the number of
cases that constitute an epidemic based on their local situations.

4.5. Increase in the total number of cases does not, however,
necessarily indicate increase in the incidence of the disease. Variations in
the number of reporting sites, completeness of reporting, geographical
size of the catchment area and size of the population are factors that
must be taken into consideration while analysing reports.

S. TRIGGER EVENTS FOR OUTBREAK INVESTIGATIONS

.)[.'. ANV -
5.1. It is useful to have a short list of ‘warning signals’ which should
trigger an investigation. If personnel at the local levels are alert about
these signals and respond rapidly, it may be possible to arrest the
outbreak in the early stages when control measures are most effective
and can usually be undertaken within local resources.

S

5.2. It is important, however, that the list of such “trigger events’ is kept
as short as possible so as not to divert resources from routine health care
services and control programmes. At the same time, an important
purpose of a surveillance system is to prevent outbreaks or detect them
in the early stage, and therefore the health personnel must be responsive
to the warning signals. Some suggested trigger events are listed below in
the Box.

S :\JS\Outbreak.doc



e unusual increase in cases or deaths
unusual increase in bacteriologically proved cases, even if total cases
are not increased
e patients older than 5 years of age with severe dehydration following
diarrhoea (usually accompanied with vomiting)
acute febrile severe illness of unknown etiology
acute haemorrhagic fever
acute fever with altered sensorium
acute flaccid paralysis in a child
even one case of suspected plague
even a single case of measles or any other epidemic prone disease
from a tribal or other poorly accessible area
even one case of a disease which is not known to be present in an area
shifting in age distribution of cases .
occurrence of two or more epidemiologically linked cases of meningitis
unusual isolates
high vector density
disasters

¢
Ji, ¢
e o o ©o

53. Intensified surveillance activities are recommended and health
personnel alerted in the event of the following:

disasters
high vector density detected by vector surveillance
unsatisfactory quality of water detected by water monitoring

unusual isolate detected by a laboratory from clinical/ environmental
sample

6. FIELD INVESTIGATIONS AND ANALYSIS OF REPORTS
6.1 Verification of the Diagnosis

6.1.1. The first principle of outbreak investigation is to confirm the
diagnosis of as many reported cases as possible. Much time and effort
may be wasted due to misdiagnosis. The reported cases should be
investigated by a medical officer to confirm the diagnosis. The majority of
the cases are expected to fall within the standard case definitions. In

situations of doubt, whether an illness meets the case definition, a
second opinion may be sought.

6.1.2. Laboratory confirmation of clinically-diagnosed cases or
identification of the etiological agent may sometimes be necessary.
Under such a situation, samples should be collected carefully from a few
selected cases. It is not necessary to collect specimen from all cases
as it is not essential for the outcome of outbreak investigations and
control measures. Collection of unnecessary samples is discouraged as it
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places a heavy load on the laboratory and some tests are very expensive.
The types of tests, sample collection and transportation procedures have
been detailed in a separate module.

6.2 Epldemiological Features and Standard Case Definitions

6.2.1. It is necessary to know the clinical and epidemiological features of
the diseases to effectively investigate and control outbreaks. For easy
reference, the epidemiological parameters should be available in tabular
form.

6.2.2. Differential diagnosis of some of the important and common
clinical syndromes have been given in this document. Medical officers are
encouraged to expand the list and include other conditions prevalent in
their areas.

6.2.3. Standard case definitions are summarised in a separate module
“Case Definitions of Epidemic Prone Diseases” available from NICD.

6.3 Criteria for Investigating an Outbreak

6.3.1. After an outbreak has been confirmed, a decision must be made

and resources committed to investigate it, and to initiate follow-up

activities to limit its further spread. Specific interventions will depend on

the cause of the outbreak and mode of transmission. For example, if

dengue fever/ dengue haemorrhagic fever is suspected or confirmed,

vector surveillance and vector control activities should be taken up with

high priority. Vector surveillance- should be immediately undertaken in

some of the other high risk pockets even if no case has been reported .
from the area. Similarly, if cholera is suspected, water quality monitoring - /...
should be stepped up and the health facilities alerted. Specific ] '
. suggestions have been discussed later in this module.

6.3.2. It is the responsibility of the local medical officer to arrange for the

treatment and follow-up of cases and contacts. It should be noted that

during an outbreak a higher percentage of more severe forms may occur. i
Case fatality rate may increase due to nitigating factors such as high v
malnutrition rates in young children or limited knowledge in the
community about the danger signs of severe illness. Precautionary
measures need to be taken and decide where and when to seek medical

help in a timely manner. For example, post measles pneumonia kills
many childrens. Mother must consult the health facilities whenever signs

and symptoms of pneumonia appear for proper treatment of cases. It will

only be possible if mothers know about signs and symptoms of
pneumonia i.e. increased respiratory rate and indrawing of ribs.

—
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6.4 Case-Finding Through Active Surveillance

6.4.1. After establishing the existence of an outbreak and verifying the
diagnosis, it becomes important to accurately define and count the cases.
During the period of the outbreak, all the casés of the disease under
consideration occurring in that area should be identified and listed.

6.4.2. Active surveillance refers to actively seeking out cases. This may
include visits or telephone calls to the medical facilities or private
practitioners that might expect to admit or attend cases of the disease.
Active surveillance through peripheral health personnel, personnel from
other government departments, NGOs and key community
representatives provides additional information about cases who may not
have been seen at government health facilities. Valuable information can
be obtained by contacting key community representatives, especially if
the outbreak is focal. Such information is useful in defining the extent of
the outbreak. '

6.4.3. Suspect case definition may be used to identify cases. While it is
recognized that there may be some over-reporting of cases, it is
nonetheless important that no case is missed, especially if treatment is
available. Some of the epidemic prone diseases are amenable to simple
and cost effective treatment and case fatality rates are usually less than
1% if such treatment is applied early during the course of the illness (for
example, in cholera). 'In the absence of specific treatment, mortality rates
can be very high.

6.4.4. Depending on the disease and the resources available to
investigate the outbreak, it may even be desirable to conduct house-to-
house visits, especially in the homes of contacts of cases. In some
circumstances, community assistance may be enlisted for house-to-
house visits.

6.4.5. Completeness of reporting and relevant information on majority of
cases are important for determining high risk factors, complications and
mortality rates and health seeking behaviour as well as to further
understand the clinical pattern and epidemiology of the disease. The
information is also necessary to assess the quality of the national
programmes (if relevant).

6.4.6. Active surveillance should be maintained until the outbreak is

. over. Developing a regular schedule of daily or weekly (depending on the

urgency of the situation) visits or telephone calls to concerned
institutions or individuals will help maintain the flow of surveillance
information to those analysing the outbreak and directing control
activities.
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6.5 Line-Listing, Defining and Counting of Cases

6.5.1. It is important that information from surveillance be recorded in a
standardized manner. Persons who are ill and meet the case definition
for the outbreak disease should be entered onto what is called a "line-
listing". This is a list of all reported cases with the relevant data on each
case which provides the basis for counting of cases. It is the data-base
on which the descriptive epidemiology of the outbreak can be made and it
Can serve as the basis for other, more sophisticated, analytical
epidemiological studies, such as risk-factor analysis, vaccine efficacy, etc.

6.5.2. The line list suggested for field use is shown in Annex-3.
6.6 Descriptive Epidemiology

In investigating an outbreak, it is necessary to provide a detailed
description in terms of time, place and person.

6.6.1. Cases by time

The onset of illness of the cases should be graphed by hours (for
example, in food poisoning), days, weeks or months, as appropriate. This
type of graph is commonly referred to as an epidemic curve. The epidemic
curve can be helpful in identifying the index (first) case or cases, and may
even suggest patterns or modes of transmission. During outbreaks,
analysis of cases by time will help to document the trend of the epidemic
and to monitor the effectiveness of the containment measures.

In case of endemic diseases, it is also useful to present previous
data on a line graph. Such graphs help to demonstrate the magnitude of
the outbreak compared to the previous reported incidence, rapidity of
spread of the disease and evaluation of control efforts.

6.6.2. Cases by place

A map of the area or even a rough sketch can be drawn showing
where each reported case resides to indicate geographical distribution of
cases and to identify high risk pockets. In some situations, serial spot
maps, by week or by month (or by disease generation) may provide
insight into the pattern of the spread of the disease over time.

Cases tend to cluster, and it may also be useful to mark affected

schools or other institutions on the map in addition to residential
locations. Such mappings may assist in identifying the sources of
infection. '

Status of water supply, environmental and sanitary conditions, and

population density are important factors in the outcome of outbreak
investigations and control. These should be as descriptive as possible.
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6.6.3. Cases by person and population characteristics

Cases should be described in terms of age, sex, occupation, socio-
economic parameters, migration, vaccination history and other relevant
characteristics.

It is usually sufficient to group cases by age-groups by 0-11
months, 1-4 years, 5-14 years, 15-45 years and > 45 years. However, in
the case of vaccine preventable disease outbreaks which usually affect
young children, grouping with smaller intervals will be needed such as
<1 year, 12-23 months, 24-59 months, 5-9 years, 10-14 years and > 15
years.

While preparing tables, the population characteristics should be
grouped accordingly. While calculating the age-specific attack,
complication or mortality rates, the proportion of the age group under
study to total population should be taken into account while calculating
rates.

6.7. Description of environmental conditions

The study of environmental conditions and the dynamics of its
interaction with the population and causative agents will help in the
formulation of hypothesis on genesis of the epidemic, which will make the
basis for the control measures to be taken. With respect to physical
environment, the data on rainfall, humidity and temperature are
available in the district meteorological centres. Information on natural
disasters like floods, cyclone, drought, earth quake etc., as available may
be utilised for the description of the epidemic. Man made situation like
developmental projects on irrigation and industries may create
environmental conditions conducive for disease transmission. Similarly
information on drinking water supply and environmental sanitation is
crucial for the investigation.

6.8. Additional steps during investigation of outbreaks of vaccine
preventable diseases

6.8.1. The determination of immunization coverage levels is crucial if the
outbreak is due to a vaccine preventable disease. The immunization
status in the community can be assessed through immunization
performance records available at the PHC. Percentage immunization
coverage is estimated by dividing the total number of doses (measles and
BCG) or third doses (OPV and DPT) of the vaccine administered to a
specific age-group by the total population of that age-group in the
affected village(s) or urban area. The data may be summarised for
example for OPV as shown below.
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Reported vaceination coverage for OPV

Year | Population | Estimated Vaccination performance Percent
< No.of | Odose | 1dose | 2doses | 3 doses | Booster | coverage” .
infants

* Percent coverage= No. given 3 doses x 100 / Estimated number of infants

6.8.2. The age-groups vaccinated should be fully assessed as inclusion of
older children may give a false sense of higher coverage. The
immunization activities, including periodicity of the immunization
sessions, quantities of vaccines received and cold chain system, should
be reviewed. .

6.8.3. Information on immunization coverage may also be available
through past vaccination coverage evaluation surveys. If no such
coverage evaluation surveys have been performed recently, or if estimates
of immunization coverage by reports of doses administered are
unavailable or suspect, (a large number of vaccinations may be given by
the private sector and are not reported) then it may be useful to conduct
a coverage evaluation survey as a part of the outbreak investigation
which may also be used to estimate vaccine effectiveness.

6.8.4. Immunization status is an important descriptive as well as
analytical parameter. The immunization status of each case must be
carefully investigated to ascertain the number of doses of the vaccine
received by the patient. Immunization cards or immunization registers
should be checked to verify the immunization status. Verbal history
should be used only if such records cannot be obtained. Ideally, the place
of immunization should also be examined to assess quality of the cold
chain.

6.9. Laboratory investigations

6.9.1. The results of laboratory investigations should be listed in the
outbreak investigation report. Results of some tests can be obtained
locally and quickly. Such tests include water quality monitoring if a
water-borne disease is suspected.

6.9.2. Control activities and treatment of patients should not be delayed
pending laboratory confirmation of diagnosis. Action should be initiated
based on clinical, epidemiological and entomological findings.

6.9.3. Special emphasis must be placed on proper collection,
transportation and storage of clinical samples.
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6.9.4. It is not necessary while submitting the preliminary report to wait
for the results of laboratory tests which have been sent to laboratories
outside the district and which may take sometime. The results can be
added in the final report.

6.10. Entomological investigations

6.10.1. Entomological investigations are an important aspect of field
investigations as a number of outbreaks are vector borne. Entomological
investigations are useful to confirm or rule out the probable cause of the
outbreak, especially if results of laboratory tests are not available.

6.10.2. High vector density is a warning signal as the risk of vector borne
outbreaks increases under such conditions. On the other hand, the risk
is low if the density is maintained below critical levels.

6.10.3. Vector control measures are expected to be applied under the
National Malaria Eradication Programme (NMEP). High vector density is a
reflection of the unsatisfactory field implementation and monitoring of
the above programme.

6.11. Determining Who is at Risk of Disease

6.11.1. The descriptive epidemiology will help to define the population
groups at high risk of disease in terms of age-groups, geographical
location, activity (school, mela, etc.), immunisation status and other
characteristics.

6.11.2. It is more appropriate to determine attack rates rather than
absolute numbers because rates take into account the variations in the
population size of different groups. Such rates are generally computed by
dividing the number of cases in a population group by the population size
of the same group.

Example: There are 45 cases of measles among 1100 children less than
S years of age and 52 cases in 3400 children 5-14 years of age in the
affected town.

Attack rate = 45/1100 = 0.04 or 40 cases per 1 000 population less
than S years of age

Attack rate = 52/3400 = 0.015 or 15 cases per 1 000 population 5-14
years of age

6.12. Follow-up Visits

6.12.1. Follow-up visits after the outbreak has subsided are important
to make sure that late cases are not missed. Some of the diseases, such
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as measles, can lead to secondary infections in children. Post-measles
complications, most commonly diarrhoea and pneumonia, can occur at
any time up to six weeks after the onset of the illness. Prompt treatment
of these secondary infections can save lives.

6.12.2. The frequency and duration of follow-up visits will depend on
many factors and decisions will have to be taken at the local level. The
factors that will influence decision will be the severity of the disease, its
potential for spread to other areas, maximum incubation period and the
accessibility of the affected area to routine health services.

6.12.3. It is important to make follow-up visits to evaluate the control
strategy and to complete the documentation of the outbreak.

6.13. Documentation

6.13.1. Documentation of the epidemic is the last, but not the least step
in outbreak investigation. Important lessons can be learnt if the
documentation is complete and data properly analysed. The information
will be useful in drawing up long term strategies for reducing the risk of
the outbreaks in future and in more effective handling of the outbreak if
it were to occur. A suggested format for final report is given in at Annex-
4.

6.13.2. It is also important that the report is shared with the concerned
officers of other states and districts.

6.13.3. Publication of the report in a technical journal or newsletter will
ensure wider accessibility of thé information to others who may be
interested.

6.13.4. The main findings of the outbreak should also be discussed with
the members of the rapid response team and the members of the inter-
departmental committee.

7. HEALTH EDUCATION

7.1. Health education and public awareness and co-operation are
important to control an outbreak. If the community knows how the
outbreak spreads and what measures they can take in their own families,
the risks can be considerably reduced. It is also important that the public
should know if treatment is available and where to seek medical help. If
such information is available there is less likely to be panic and chaos.
Community support will also be more forthcoming. While the key
messages will essentially remain the same for all areas, the language and
style may need to be adapted to local needs.

7.2. It is suggested that action for preparation of health education

material and key messages is taken for epidemic prone diseases prior to -

13 C:\JS\Outbreak.doc



an outbreak. This will allow enough time for the preparation and field

testing of the material. Some suggestions are given in the documents on
specific diseases. :

7.3. It is particularly important to inform the public that most cases of

epidemic prone diseases can be treated with simple measures if
treatment is started in a timely manner.

A7.4. Itisalso important that the public and administrators are aware of
inappropriate measures so that much time and resources are not
diverted for measures which are ineffective. These include vaccination

and chemoprophylaxis for cholera and quarantine measures for most
infections.

8. PREVENTION AND CONTROL OF AN OUTBREAK

8.1. Water borne outbreaks . '
8.1.1.The risk of outbreaks of water-borne diseases such as cholera,
acute watery diarrhoea, viral hepatitis, shigellosis and typhoid fever can
be minimised and an outbreak can be prevented from spreading further
by taking measures for the following:

provision of safe water

adopting safe practices in food handling
frequent handwashing

sanitary disposal of human waste

8.1.2.The above steps are required both as long-term measures to
prevent cholera and other water borne diseases as well as measures to be
taken in a focal area where an outbreak is anticipated. Community
participation is essential to pre-empt an outbreak so that safe practices
are followed for storing water and for food handling.

chemoprophylaxis
vaccination against cholera
travel and trade restrictions (cordon sanitaire)

8.1.3. Mass chemotherapy is not only ineffective in preventing the spread
of the disease, but it also diverts manpower and resources from effective
measures. In several countries, it has contributed to the emergence of
antibiotic resistance, depriving severely ill patients from a valuable
treatment. The value of selective chemotherapy of household contacts is
also doubtful. It is not recommended as a routine measure.
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8.1.4. Vaccines that are currently available against cholera do not have
- high vaccine efficacy rates. In those who are immunised, protection lasts
for 3-6 _months only. Vaccination does not reduce the incidence of
asymptomatic infections or prevent the spread of infection. Vaccination
campaigns divert resources and manpower from more useful control
activities. No country requires travellers to have a cholera
vaccination certificate. '

8.1.5.Travel and trade restrictions between countries or different areas
within a country do not prevent the spread of cholera. Majority of the
infected individuals have no symptoms. Setting up check-posts requires
massive inputs and diverts attention from other more useful control
measures.

8.1.6.An important objective of outbreak investigations is to reduce
mortality rates by early diagnosis and appropriate treatment. Case
fatality rates can be significantly reduced through effective therapy.
Specific treatment is not available for some diseases.

8.2 Vector borne outbreaks

8.2.1. Vector control measures should be applied as per the calendar of
activities to optimize impact. The control measures should be directed at
all stages of the life cycle of the vector.

8.2.2.The risk of vector borne diseases has increased in the urban and
peri-urban areas due to the changing life styles and industrial activities
which have made the surrounding environment more conducive for the
breeding of mosquitoes and other vectors. :

8.2.3.The Aedes mosquito is a domestic breeder preferring clean water
containers. The cooperation of the community is imperative to control
mosquito breeding by taking simple precautionary measures. Regular
monitoring is essential to ensure that breeding sites are eliminated in a
timely manner.

8.2.4.The risk of some vector borne outbreaks increases in the presence
of animals or birds. For examples, pigs are considered to be amplifying
hosts of Japanese Encephalitis virus. Where piggeries have been
established, regular monitoring and periodic anti-vector measures are
indicated. The local pradhan and panchayat members should be aware
that if there is an acute case of fever with altered sensorium, the local
health authorities should be notified immediately.

8.2.5.Bubonic plague and visceral leishmaniasis are other important
vector borne diseases. In areas where leishmaniasis is prevalent or there
is a potential threat of leishmaniasis or plague, vector monitoring and
IEC activities are recommended.
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8.3 Food-borne diseases

8.3.1 Food-borne diseases include food poisoning due to toxins produced
by micro-organisms (e.g. Staphylococcus aureus) and chemicals, as well
as food-borne infections (e.g. Salmonella infection). In fact, all the
waterborne infections (viral, bacterial and parasitic) can be transmitted
through contamination of food. Food-borne outbreaks are very common
in our country. Whereas in the past contaminated food processed in the
home exposed a few individuals, the food processed and distributed
extensively by the industry could result in the exposure of a large
number of people. ‘

8.3.2 While investigating an outbreak of food-borne infection, efforts
should be made to interview all who are exposed for history of food
consumption and illness, if any. Rates of illness in those who did or did
not consume a specific food item are compared, and relative risk is
calculated for each food item. The implicated food would give the highest
attack rates, and/or the highest relative risk. In large outbreaks, a
sample of population may be interviewed, or the investigations may be by
case control studies. Food handlers and suspected food also need
attention during investigations. ~

8.4 Parenterally transmitted infections

8.4.1 Injections can transmit a variety of infections including HIV and
hepatitis B and C. Inadequately sterilized needles and syringes, sharp
instruments that penetrate the skin, and unscreened blood are common
source of parenterally transmitted infections. Appropriate sterilization of
needles (boiling for at least 20 minutes) and screening of all blood
donations for HBsAg, HIV, VDRL and malarial parasites will go a long
way in preventing these infections.

9. PRECAUTIONARY ACTION IN HIGH RISK POCKETS TO WHICH
THE OUTBREAK CAN POTENTIALLY SPREAD

9.1. Alert health personnel and hospitals to report increase or
clustering of cases or deaths. All health facilities should maintain
records of patients seen, including OPD. Address of the patients should
be recorded. If there is a sudden increase in cases or clustering of cases
in an area, field investigations should be carried out and necessary
corrective action taken. An effective surveillance system can provide an
early warning signal and prevent outbreaks.
’
9.2. Ensure that the health personnel are adequately trained and that
the recommended guidelines are followed in the hospitals. If necessary,
orientation sessions or retraining may be organised. Early and .
appropriate treatment can save many lives. * ™
: 5

~
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9.3. Arrange random checks for water quality for coliform organisms
(faecal contamination). Special attention may be given to high risk
pockets. In places where water is found to be of unsatisfactory quality,
follow-up action may be taken with the concerned authorities for water
supply. If feasible, chlorination should be carried out to render water
safe for drinking. Jgpsln

9.4. Health educational activities should be carried out in the
community to promote safe practices especially before the monsoons
when the seasonal increase of cases of water and vector borne diseases
can be expected.

9.5. Check that adequate stocks of essential supplies are available and
have been distributed to the peripheral health institutions well in
advance of the expected seasonal increase of cases, for example, ORS
packets should be available in all the health facilities. It is recommended
that adequate stocks of bleaching powder, chlorine tablets, IV fluids,
appropriate antibiotics and insecticides are in stock in case of an
emergency. =T

10. SYNDROMIC REPORTING OF OUTBREAKS
10.1. Common syndromes

The monitoring of early warning signals and first reports will be
syndromic and diagnosis will be presumptive. These may include acute
cases of:

o fever

e haemorrhagic fever

e fever with altered sensorium

e diarrhoeal diseases

¢ jaundice

e flaccid paralysis

e severe illness of unknown aetiology.

10.2. Acute cases of fever

10.2.1. Clustering and sudden increase of acute cases of fever may be
due to malaria, dengue fever or other viral fevers. If the increase meets
the criteria of an outbreak, necessary clinical, epidemiological, laboratory
and entomological investigations must be conducted to confirm
diagnosis.

10.2.2. Fever with rash may be due to measles or chicken pox. Diagnosis
can be confirmed by typical clinical presentation, age group affected and
vaccination history (measles).

17 C:\JS\Outbreak.doc
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10.2.3. Acute fever are caused by a variety of viruses. The type of virus
can be identified only by laboratory tests. However, the type of clinical
presentation and other epidemiological and entomological parameters
may help in presumptive diagnosis. Some of the diseases such as dengue
fever have a relatively small but distinctive form of severe forms such as
haemorrhagic fever and shock syndrome. The report of even a single case
of haemorrhagic fever from an area which has a reported increase of
acute fever cases compatible with dengue fever as well as a high density
of Aedes aegypti is a strong indication in favour of dengue fever.

10.2.4. Malaria is relatively common in our country. Any increase in
cases of acute fever from an area which has other conditions conducive
for the spread of malaria, requires that malaria is considered as the
cause of the outbreak.

10.2.5. Increase in the acute fever cases may be due to typhoid fever
which is also relatively common in many parts of the country. Patients
should be examined to see if the clinical presentation is compatible with
the case definition of typhoid fever. -

10.3. Haemorrhagic fever

10.3.1 Cases of haemorrhagic fever are expected to be relatively rare and
few in number. It is therefore very important that notification by the
clinicians is made immediately by the fastest means of communications.
Investigation of the case of haemorrhagic fever may identify a dengue
fever outbreak. If a clustering of acute fever cases have been reported
and dengue fever is suspected on clinical grounds and entomological
investigations, a reported case of haemorrhagic fever from the area will
clinch diagnosis.

10.3.2. Haemorrhagic fever can also be caused by chikungunya virus.
The disease is clinically indistinguishable from dengue fever. However,
cases of shock syndrome have not been reported and case fatality rates
are low.

10.3.3. Severe forms of haemorrhagic fever with high case fatality rates
due to yellow fever and ebola fever have been reported from some
countries. There has been no report from India. However, epidemiological
conditions are conducive for the importation and spread of these
infections. Travel history or close contact with those who have recently
travelled abroad should be obtained if the above infections are suspected.
State and national authorities must be notified immediately by the fastest
routes of communication. Infection control precautions must be practiced
while investigating or treating patients, and handling infectious biological
material.
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10.4. Fever with altered sensorium

10.4.1. Fever with altered sensorium (encephalopathy) may occur as a
result of complication of some diseases such as malaria, measles and
pertussis. Such complications occur in a relatively small proportion of
the cases. Even a single case of encephalopathy therefore reflects a
relatively large number of cases of the disease in the community. It is
probable that clustering of cases of acute fever have already been
documented through the routine surveillance system and report of a rare
but well recognized and documented complicated case further confirms
the cause of the outbreak. It is important that the clinicians are aware of
the need to report such cases immediately so that further field
investigations could be carried out.

10.4.2. One of the complications of malaria caused by P.falciparum is
encephalopathy. Since malaria is relatively common, the diagnosis of
malaria should be first considered. The diagnosis is confirmed if field
investigations indicate malariogenic conditions, illness is clinically
compatible and anti-malaria treatment is effective. The facilities for
making blood slides and examining them should be available at each
PHC.

10.4.3. A case of meningitis usually presents with sudden onset of high
grade fever, severe headache, stiff neck with or without altered
sensorium. Presence of nuchal rigidity and positive Kerning and
Brudzinski signs confirm the clinical diagnosis. Meningitis may occur
due to tubercular, viral or pyogenic organisms. A lumber puncture for
demonstration and/or isolation of organisms from CSF. A commercially
available latex agglutination test may provide the aetiology of some
agents of meningitis i.e. Streptococcus pneumoniae, Haemophilus
influenzae B, Meningococci A&C. It is noteworthy that meningococcal.
meningitis may occur in epidemic form.

10.4.4. Tuberculous meningitis is relatively common in many parts of our
country. Although large number of cases are reported, TB meningitis is
not expected to occur in the form of explosive outbreaks. Clinicians
must, however, keep in mind TB meningitis as a differential diagnosis,
especially if the patient is a young child.

10.4.5. Typhoid fever is usually characterized by gradual onset of
malaise, lethargy, headache, myalgia, loss of appetite and fever that
increases in stepwise fashion to reach 39-41° C in 5-7 days period. A
mental apathy and dullness is common and delirium may develop. At
this stage patient may present as fever with altered sensorium. Since
typhoid fever is very common in our country, it should always be
excluded by careful history, physical examination and blood culture for
S.typhu.
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10.4.6. JE infection is usually mild with no overt clinical symptoms or
mild fever with headache. However, the patient may present with signs =
of encephalopathy. Usually not more than a few such cases (1-2) occur in
one village. These patients will give a history of acute onset with fever and
change in behaviour or sensorium lasting for more than 24 hours. Focal
neurological deficits may or may not be present. Disturbances of
sensorium are reflected as lethargy, somnolence, irritability, apathy or
loss of consciousness. The patient may develop difficulty of speech and
other neurological deficits like ocular palsies, hemiplegia, tremor and
ataxia. There may also be loss of bladder and bowel control. The focal
neurological signs may be stationary or progressive. In majority of the
cases, individuals develop immunity after infection. In endemic areas
cases are, therefore, seen more often in children under 15 years of age as
the adult population is already immune through natural infcction. In
virgin areas, cases may be seen in all age groups. Patient should be
hospitalised immediately to reduce mortality rates. Cases are confirmed
by serology for JE antibodies and demonstration/isolation of
virus/antigen from CSF, brain tissue or rarely blood.

10.5. Acute cases of diarrhoeal diseases

10.5.1. Water borne and food borne diseases can present with a variety of
clinical symptoms. Acute'watery diarrhoea in young children is the most
common problem. Cases occur throughout the year, with a seasonal
increase in the monsoon and post-monsoon months. Focal outbreaks of
acute watery diarrhoea can occur. Such outbreaks have also heen
reported following outbreaks of measles. Prompt action is important to
check the spread of the outbreak and to provide oral rehydration therapy
which is life saving. In the absence of ORT, high mortality rates have
been recorded. Death may occur within a few hours of severe episodes ol

acute watery diarrhoea. The younger the age group, the more susceptible
they are to dehydration.

10.5.2. While diarrhoeal episodes may also occur in adults, these usually
do not result in severe dehydration or death. If cases of severe
dehydration or death following acute watery diarrhoea is reported in
patients older than S5 years of age, cholera should be suspected and
control measures at the field level should be initiated as per guidelines.

10.5.3. Outbreaks of dysentery can occur in children. Such outbreaks
have the potential of causing a large number of deaths unless specific
treatment is initiated in a timely manner. It is important that the
community and the peripheral health personnel are aware of the danger
sign of blood in the stools (bloody diarrhoea) so that medical help is

- sought immediately.
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Acute fever

malaria

dengue fever
measles

influsnza

other viral infections
plague

typhoid fever

Haemorrhagic Fever

dengue haemorrhagic fever

leptospirosis

chikungunya fever

yellow fever, ebola, hanta, lassa fever (potentially importable infections) **

Acute Fever with Altered Sensorium

falciparum malaria

japanese encephalitis
meningococcal meningitis

other meningitis (pyogenic, viral)
post measles encephalopathy *
pertussis encephalopathy *

Acute Diarrhoeal Diseases

acute watery diarrhoea in young children
acute watery diarrhoea in patients above 5 years of age with severe dehydration (suspected cholera)

dysentery (bloody diarrhoea)
Acute Respiratory Infections (Acute pneumonia)

influenza
leptospirosis
plague
anthrax
melicidosis
hanta virus

Jaundice

hepatitis E

hepatitis B & C (if focal with high case fatality rate) *
leptospirosis )

yellow fever (potentiaily importable) **

Acute Flaccid Paralysis

poliomyelitis A

. A
wv‘J\,M

Severe lliness of Unknown Aetiology

* - relatively rare and cases may be few in number
** - not reported in India. If diagnosis is suspected, travel history and close contact with those who have recently
travelled abroad should be obtained.
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10.6 Acute Respiratory Infections (Acute pneumonias)

10.6.1. Acute respiratory infections leading to pneumonia are major
causes of morbidity and mortality in India, especially in early childhood.
They can be caused by a variety of microorganisms including bacteria,
viruses, fungi and parasites. Most of the pneumonias present as sporadic
cases.

10.6.2. Some diseases like plague, anthrax, leptospirosis, influenza,
melioidosis and hanta virus infection may result in severe outbreaks with
mainly pulmonary involvement. These may affect people from all age
groups. Even if a clustering of a few cases in older children and adults is
noticed, investigation should be initiated promptly for impending
outbreaks of these infections so that appropriate action for treatment of
cases and control of outbreak is promptly taken. '

10.6.3. Patients with acute pneumonia usually present with acute fever,
chills, cough, chest pain, other non specific symptoms, varying degree of
respiratory insufficiency, and infiltrate on chest X-ray. In addition, there
may be haemoptysis and leukocytosis or leukopenia. Once pneumonia is
suspected, the specific etiologic diagnosis is necessary for proper
management to prevent mortality and reduce further transmission.

10.7. Jaundice

10.7.1. Although jaundice may occur due to many reasons, viral hepatitis
is responsible for the majority of cases with jaundice in our country. At
least 6 agents (HAV, HBV, HCV, HDV, HEV and HGV) can cause viral
hepatitis.

10.7.2. Feco-orally transmitted hepatitis E virus has been responsible for
virtually all the outbreaks of viral hepatitis in India. These outbreaks are
invariably linked to contamination of water supply. The expression of
icterus appears to increase with increasing age. There is no evidence of a
chronic form. A majority of Hepatitis E cases however, occur in young
adults. Secondary household cases during the outbreaks are uncommon.
The case fatality rate may reach up to 20% among those infected during
the 3rd trimester of pregnancy.

10.7.3. Recently, outbreaks of hepatitis B occurred in defined rural
communities of Gujarat, Haryana and Rajasthan states which were
epidemiologically linked to the use of unsafe injections by unqualified
medical practitioners. The outbreaks were marked by high case fatality
rates.

10.7.4. Acute viral hepatitis is such a sufficiently distinct clinical
syndrome that it usually poses no difficulty in diagnosis. Patient develops
nonspecific symptoms including malaise, weakness, anorexia, nausea,
vomiting, fever, and mild pain in abdomen. Soon, jaundice and dark
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urine follow. The duration of jaundice is variable, but usually lasts 1-3
weeks. Thesé is dramatic elevation of ALT and AST (>8 times of normal),
and mild elevation of alkaline phosphatase (usually only 3 times of
normal). However, specific types of viral hepatitis in individual patients
can’t be distinguished on clinical grounds. The diagnosis is done by
serology.

10.7.5. Leptospirosis is emerging as an important cause of jaundice in
many parts of country. The disease is usually characterized by abrupt
onset of high grade fever, myalgia and conjuctivial suffusion. Rash is
occasionally present. If patient present with jaundice, renal involvement
and hemorrhage, leptospirosis should be strongly suspected. Meningitis,
pulmonary and cardiac involvement may also be present in some cases.
Unless treated promptly with antibiotics, it is marked by high case
fatality rates. The diagnosis is confirmed by demonstration of rising
antibodies, or isolation of leptospires from blood during acute illness and
from urine after the first week.

10.8. Acute Flaccid Paralysis

10.8.1. Poliovirus infection is the most important cause of acute flaccid
paralysis (AFP) in children. The possibility of polio should be considered
for any case ofLAFP, ‘even in areas with high OPV coverage levels and a
very low incidence of poliomyelitis. The diagnosis of paralytic
poliomyelitis should be discarded only after another diagnosis has been
established.

10.8.2. Acute paralytis poliomyelitis is characterised by fever followed by
abrupt onset of weakness or paralysis of limbs which does not progress
after first 3 days. Paralysis is not present at birth and is not associated
with serious injury or mental retardation. Typical findings on physical
examination include: acute flaccid paralysis, muscle tenderness, no
sensory loss, absent or depressed deep tendon reflexes, and
asymmetrical findings. Wasting of affected muscle is a late finding.
Residual paralysis after 60 days of onset of symptoms, or death or
unknown follow-up in an AFP case makes the presumptive diagnosis.
Isolation of wild poliovirus from AFP cases or contacts confirm the
diagnosis of acute poliomyelitis.

10.8.3. Paralytic poliomyelitis is most often confused with Guillain-Barre
syndrome (GBS), transverse myelitis, and traumatic paralysis due to
sciatic nerve injury. Traumatic paralysis due to sciatic nerve injury
following a misplaced gluteal injection can be differentiated by a careful
history and physical examination. Fever is usually absent in GBS and the
paralysis is symmetrical and distal. There are global hypotonia and global
absence of deep tendon reflexes. Cramps, tingling sensation, and hypo-
anesthesia of palms and soles are usually present in GBS. Many cases of
polio have initially been diagnosed as GBS even by experts. Accordingly,
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WHO recommends that stool specimens should be tested for poliovirus
on all cases of GBS less than 5 years of age.
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Exg:cise 1

Koraput district was reported to be affected by an “outbreak” of acute
gastroenteritis (GE) in July-August, 1991. About 2270 cases and 413
deaths occurred during this period. Most of the cases had only diarrhoea

and vomiting.

Q.No.1.1.

grip of an outbreak?

.@/ ¢4
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How will you decide whether or not the district was in the
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Table-1.1 describes the reported data on GE from the Koraput district

during 1988-1991.

Table 1.1

Cases and Deaths due to GE in district Koraput, 1988-91

-Year No. of cases No. of deaths 7o
1988 981 | 225 L&y

1989 375 gy Y 112 4.
1990 1387 | 173 72 LYy

1991 (upto August) 2380 “t4e 426 i3 C4

Q.No.1.2.

, Meman = Pz T 201G fer net
Now, will you consider it an outbreak of GE? If yes, why? If

not, why?
Lo, M Ty Pevim o

Analysis of the age distribution of 308 deaths revealed that about
9% of deaths occurred in children below five years of age and about 62%

of deaths occurred in adults above 20 years of age.
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Q.No.1.3. Does it help you in suspecting cholera as the cause of this
outbreak?

(\;é)‘

Q.No.1.4. What was the most disturbing features in this outbreak?
Was it preventable?
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Rectal swabs from 59 cases were examined in the laboratories of
NICD, Delhi. 15 samples were positive for V.cholerae O1 biotype El Tor.
The isolates were sensitive to tetracycline, nalidixic acid, ampilcillin and
chloramphenicol, but resistant to furazolidone and streptomycin. The
other samples were found negative for any enteropathogens.

Q.No.1.5. What are the possible reasons for 44 of 59 samples being
found negative for enteropathogens?
ik ? r'ﬂn\g:‘b celiee T
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Q.No.1:6. Assume yourself as the team leader for the investigation of
this outbreak. (ij How will you plan the investigations? (ii)
How will you control the outbreak?

\ ARPEEEN .
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Exercise 2 : [ s atn

PYNNe

During the period from 18 May to 19 June, 1991@2 cases of
clinically suspected typhoid fever were treated at the —outpatient
department of PHC Galore, district Hamirpur, Himachal Pradesh. Of
them, 101 were admitted in the PHC. Analysis of the data on clinical
features in the admitted patients revealed that they initially presented
with fever (100%), headache (74%), pain abdomen (18%), vomiting (17%),
diarrhoea (15%), constipation (7%), palpable splccnf':(5793 and palpable

"L‘&,: R S

liver (13%). Salmonella typhi was isolated in 10 of 25 blood samples T
examined in the laboratories of Medical College, Shimla, i
Q.No.2.1. What makes this an outbreak of typhoid fever? Comparable
data from previous years are not available?
«’»/ o Dt T2 e s
Q.No.2.2. If you want to organise a survey for active search of cases,
what case definition will you use? , | )
/ = P I A e ‘[" Iy b
et 3 /\L-d-"( Cku['\i) ERA S [ .
G D(,«; B /,_:1 éec cl~ ’Q\'lu la aBovaConn =
% |
A line list of admitted cases was available in the primary health
centre, Galore. It provided information on name, age, sex, address and
date of onset of symptoms for all the 101 cases.
Q.No.2.3. How will you analyse the data? Prepare dummy graphs and
tables. T
k} , - .@1’2 Scy add, en . o009 ;Wz.g &j\,r;. o i s S £ -
Tt ! . Mwe 2ot / - V.
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Table 2.1

Table 2.1 provides you data on admitted cases by date of onset of
symptoms.

Weekly distribution of admitted cases by week of onset of symptoms

Week ending

No. of Cases

12.05.1991 0
7/ 18.05.1991 4

t,  25.05.1991 16

y  01.06.1991 41

< 08.06.1991 25

{ 15.06.1991 12
2 upto 19.06.1991 3

Total 101

Q.No.2.5.

» \
J,““*

interpret the epidemic curve?

[}

Prepare cpidemic curve using data given in Table 2.1

Do vnd?
J

dovns

What type of epidemic curve have you got? How do you

Tables 2 2 and 2.3 describe the cases by age, sex and v1llage

' " Table 2.2
Cases of typhoid fever by age and sex, PHC Galore
Age (years) Male Female Total
0-1 0 0 0
2-5 2 8 10
6-15 25 10 35
16-25 18 17 35
26-35 2 5 7
36-50 5 4 9
50 + 0 5] S
All ages 52 49 101
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Table 2.3
Cases of typhoid fever by sex and village, PHC Galore

Village Male Female Total

Lanjiana 22 31 53
Daswin 17 1 18
Pahal 1 2 3
Halti 2 3 S
Ghirmani 4 0 4

S other villages 6 12 18

Total : 52 49 101

Q.No.2.6 Using the data available in tables 2.2 and 2.3, can you
suggest a hypothesis for transmission of infection?

A marriage function was held in village Lanjiana on 16th May,
1991. The bridegroom belonged to village Daswin. Only males
accompanied the marriage party, whereas persons of both sexes
participated from bride’s side. During this function, water was used from
a Bawri (a local water body). Analysis of water from Bawri revealed very
high contamination; coliform count 1600/100 ml, faecal coli 275/100 ml
of water. Those who attended the function started becoming ill after
about 2 weeks. Contaminated water from Bawri was suspected as the
cause of this outbreak.

Q.No.2.7 Can you provide some alternative explaination for the
transmission of infection during the marriage function?

& e e T
'&-b"w ) C.ﬂ-—"")’“‘/’ ‘0\!1:’{"

Table 2.4 describes the outbreaks investigated by NICD during 1970-
1994. Most of the outbreaks were of GE/cholera and viral hepatitis.
Although typhoid fever is a major public health problem in India, only 2
outbreaks were due to typhoid fever.
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_ Table 2.4
Outbreaks investigated by NICD during 1970-94

Disease No. of Outbreaks

Cholera/GE 41

Viral Hepatiits 27

Japanese Encephalitis 13

PUO

Meningococcal meningitis

Malaria

Polio

Dengue fever

Smallpox

Chickenpox

Food poisoning

Kala-azar

Typhoid fever

NN |Wlw|w|W|h]|H|OV|O

Epidemic dropsy

Vrial encephalitis

Salmonellosis

Insecticide poisoning

Measles

Acute haemorrahagic fever

Plague

Influenza

Acute conjuctivitis

Herpes Zoster

Other/Unknown

NN == |NINININNININ

Total

—

Q.No.2.8 Can you provide some explaination for a small number of
outbreaks of typhoid fever investigated by NICD?

Usie + mele W e
CP rAae— G (,A\,LCCL"'W‘L a’\’-\\
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?
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" Exercise 3
Almost all the outbreaks of viral hepatitis in India are due to faeco-
orally transmitted hepatitis E. These outbreaks have been invariably
linked to contaminated water supply. An occassional outbreak may be
due to hepatitis A. Recently, a few outbeaks of hepatitis B
cp1dem1olog1cally linked to unsafe injections have also been reported.
- This exercise pertains to an outbreak of hepatitis E.

Residents of a locality in North West Delhi (SD Block, Pitampura :
population 1435) felt an unusal increase in the cases of jaundice in April,
1994. The block was inhabited by people belonging to middle or upper
socio-economic strata. All the residents had access to and used only
sanitary latrine. The Block had piped water supply. There was no other
source of water. The water supply was intermittent and did not fulfil the
requirements of people. The residents therefore, used on-line-booster
pumps to lift the water to their overhead tanks.

Q.No.3.1. How will you plan your investigétion to (i) diagnose the
disease and (ii) select a suitable case definition to assess the
extent of outbreak?

u/i\) (.m’)ﬁéiv( f,u‘\C»\ b e fl\ 4\))v\_~J Cers w?/(}o f)(. b tag

1
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Q.No.3.2. A house to house survey revealed 27 cases of jaundice in
1435 population within a reference period of 3 months. The
attack rate of jaundice was found to be 1.9¢/ per 1666-
population. Many outbreaks are on record where a varying
number of cases of jaundice (a few cases to many thousands)
occurred in a short period. 27 cases in SD Block were also
considered an outbreak. How could you have reached to this
conclusion?

Vo, - lpge—s -2 Dlpenleco

|°7

Q.No.3.3. You found that most of the cases were due to hepatitis E
(laboratory findings). You suspect contaminated piped water
as the major factor in this outbreak. How will you
substantiate your suspicion?

5 ] "~ ’f;"V\Ml'z\ - i
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Q.No.3.4. Were you dealing with an unusual clustering of hepatitis B

e cases, how would you have planned to find out the mode of
2 o transmission?
AN “ e
W - O
ek
T A\ v’
Cfﬂ Al “\ )
&
Q.No.3.5

The outbreak in SD Block was due to hepatitis E. Using the
data already provided to you, can you speculate (i) why did
the outbreak occur at all? (i) why was the outbreak not

explosive?
) .
p AT
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Exercise 4

A patient from village Banyani (populatin 3403) came to the OPD of
PHC on 7.10.1991 with complaints of fever, headache, bodyaches and
chills. He also informed the medical officer about a large number of
- cases having similar illness in the village, of whom many had died.

Q.No.4.1. If you happened to be the incharge of PHC, what steps will
you take and why?

A team of doctors from the PHC surveyed the village on 8.10.1991.
They examined 756 persons. 696 (92%) of them were presently suffering
from fever usually accompanied with rigors and chills. None of them had
signs of meningitis. A medical specialist examined 63 patients of fever. 25
of them (40%) had spleen enlargement.

Q.No.4.2. Will you consider this episode as an outbreak of febrile
illness? Do you need more information to reach at some
conclusion? -

Q.No.4.3. What was the most probable cause of this outbreak?

During the survey undertaken on 8.10.1991, 466 blood slides were
collected from fever cases. 81 slides were found positive for malarial
parasite (Plasmodium vivax 66, Plasmodium falciparum 15). The PHC
considered it an outbreak of falciparum malaria. District authorities were
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informed about the outbreak and a treatment centre was established at
village Banyani to treat the patients.

The state health authorities informed the National Instt. of
Communicable Diseases on 1.11.91 about the outbreak. The message
stated that a large number of fever cases and 21 deaths had occurred in
a village in district Farukhabad.

Q.No.4.4. You do not have access to any other information except this
message. Will you include JE and/or dengue fever in
differential diagnosis? If yes, Why? If not, why?

T
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NICD team visited the affected area during 1-3 November 1991.
The team collected the following data from the PHC.

(i) 2294 blood slides were collected in village Banyani upto 2.11.91.
325 were found positive for malarial parasite (P.falciparum 131, 47/
(.st | P.vivax 194). About 40% of the positive slides were due to
P.falciparum.

7

A ! '

(ii) During the same period, 2184 slides were collected from other
villages of PHC within 5 kilometer of village Banyani. 208 were
found positive for malarial parasite (P.falciparum 36, P.vivax 172).

(iif Malaria situation in PHC in the last five years is shown in Table

4.1.
Table 4.1
Malaria situation in PHC Talgram, 1987-1?91
Year Slides Slides positive for MP
collected :
P.vivax P.falciparum Total

1087 - 3170 9 0 9

1988 5921 7 0 i

1989 5822 4 0 4

1990 7384 2 0 2
1991 (upto 7233* 2 0 2
september)

* 048 slides still to be examined.
Note:- Population of the PHC about 2 lakhs.
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(iv) 19 persons died due to suspected malaria; 3 in August, 12 in

September and 4 in October. I 7y y
: p /P ~i o Ly ONLTARLL LR
Q.No.4.5 Why was this outbreak not detected in the early rising
' phase?

¢
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While going through the streets in village Banyani, it was observed
that a large number of residents were rolling bidies (local cigarette) in
front of their houses. On inquiry, it was found that bidi rolling and
agriculture were the main occupations in village Banyani and a few
surrounding villages. It provided the clue to the genesis of the outbreak
in the village Banyani.

Q.No.4.6. Can you speculate on the gensis of outbreak of falciparum

: malaria in village Banyani? It is noteworthy that District
Farukhabad did not report any case of falciparum malaria in
the last 3 years. '
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You have been given the responsibility to investigate and control
* this outbreak.

Q.No.4.7. Howvwill you plan further investigations?

(Note:- See a related exercise in Module on Disease Surveillance)
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Annex 1

CHECK LIST FOR MODEL DISTRICT LEVEL LABORATORY FOR

DISEASE SURVEILLANCE

1 The laboratory should be able to perform followings:

Microscopy: Rapid presumptive Cholera

diagnosis of

Bacteriological culture of
Bacteriological examination of

Rapid diagnostics for

Non-ELISA based tests

Tuberculosis
Diphtheria
Plague
Malaria
Filariasis
Meningitis

Stool especially for cholera
Water for coliform count

AIDS
Meningitis due to meningococci,
pneumococci
H.influenzae
HBsAg (also for volunteer donors)
Syphilis

Typhoid fever

2. Laboratory should be equipped to collect, store and transport

specimens for following;:

Stool, Blood/serum, CSF
Milk/food

vomtius 1w

for various diseases including
arboviral diseases such as JE and
Dengue fever, Poliomyelitis, and
Measles

Samples from environment such as
soil

3. Laboratory should have the facilities to wash and sterilize
glassware etc. needed for collection and transportation of clinical and
environmental specimens as well as for separating serum from blood

samples.

(\V ny

Y - e ?\, S
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4. Laboratory should have adequate inventory/or access to basic
material that may be needed for surveillance and investigation of
outbreak or to provide support in times of disasters.

S. Standard operating procedural manual should be available with
the laboratory. ;

6. Adequate staff members who are qualified and/or oriented/trained
for undertaking disease surveillance work.

¥ Sufficient stationery for maintaining the records and dispatching
the same to other centers.

8. Laboratory should have access to electtonic communication
network for rapid transmission of results and/or early warning signals.
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CHECK LIST .
FOR DISTRICT LABORATORY FOR DISEASE SURVEILLANCE

S.No. Activity : Yes/No

1. Does the lab undsrtake microscopic examinatlon for . j
Stool sample for cholera bacill

Sputum for tuberculosis bacil

Throat aspirate swab for diphtheria baili
Bubo aspirate/sputum for plague bacilli

Peripheral blood smear for malarial parasite
Peripheral blood smear for microfilariae

CSF for meningitis organisms -]

2. Does the lab undertake bacterlologlcal examination of

Faeces for cholera bacilli

Water samples for coliform count

3. Does the Iab have rapid diagnostic kits for
| HIV infection

Meningitis
Syphilis
Australia antigen (HBsAg)

4. Are following equipment available in functional condition in lab

Autoclave
Microscope

Centrifuge

Refrigerator

Deep freezer (-20c)

Balance

pH meter

Gas meter

Incubator

Water bath

Hot air oven

5. Does lab perform serological tests

VDRL

Widal

ASO

Any other

6. Does lab has full time professionals

Microbiologist/Medical Officer trained in microbiology

Technical staff with qualification in lab medicine

1.

2;

3.

Supportive staff with experience in lab

1.

2.

3
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Does the lab has at any point of time followings

1. 100 sterile glass syringes with needles

2. 100 screw capped glass vials for blood collection

3. 100 screw capped plastic vials for storage of serum

4. 100 plastic/glass petri dishes

5. Cary Blair transport medium (50 vials)

6. 10 pairs of Gloves

7

Are SOPMs available with the lab

Does the lab has an access to NICNET/ERNET

Does the lab has a system of record storing which Is:

Manual ;

Computerised

11,

Is there any periodic evaluation of working of lab

12.

Is there a stand-by supply of electricity

If yes, what are the equipment which are on it:

13.

Does the lab has an inventory of regional and national reference labs

where samples can be sent:

14.

Does the lab participate in any external quality assurance schema in
bacteriology/serology?

39

C:\JS\Outbhreak doc




Annex 2

District administration
e - mobilize resources by organizing meetings with

e  concemed government departments

e non-governmental agencies

e community leaders
ensure adequate quality monitoring of water samples
repair of leakage in water pipe lines
amange safe water supply
ensure supplies of ORS packets and other essential items
ensure vector control measures
ensure adequate facilities for transportaion of serious patients to district hospital, if necessary
strengthening of existing provision under the Drug & Cosmatic Act to curtail over the counter sale of

parenteral drugs
provide relevant information to the press
monitor status of control activities

District Health Office / Municipal Health Office
e  amrange repair of leakage in water pipe lines

e  alert health personnel to report cases and to monitor trends

e  armrange active surveillance in affected area

o ensure that freatment guidelines are followed in hospitals and other health facilities

e ensure availability of ORS packets and other essential items

e - strengthening of existing provvsmn under the Drug & Cosmatic Act to curtail over the counter sale of
parenteral drugs

e  ensure vector confrol measures .

e  armrange health educational camps and distnbutlon of health educational material

e  amange chlorination of water sources if possble

e  amange water quality monitoring

L]

convene meeting under distrist administrator to seek cooperation of other government departments and
NGOs

e check sterilisation practices of medical practitioners for syringes, needles and sharp instruments

Concemned Department (s) responsible for water suppy

repair of leakage in water pipe lines

amrange potable water supply, including water tankers if necessary
e  amange chlorination of water

e  ensure water quality monitoring

Other government departments such as social welfare, education, tribal welfare and NGOs
e  dissemination of relevant information

promotion of oral rehydration therapy

ensure vector control measures

check sterilisation practices of medical practitioners

reporting of cases

Panchayat members, village pradhans, community leaders
dissemination of relevant information

promotion of oral rehydration therapy

ensure vector control measures

check sterilisation practices of medical practitioners
reporting of cases

monitoring chlorination of water sources such as wells
arranging transportation of serious cases to hospital
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SUGGESTED FORMAT FOR LINE LIST OF CASES

Annex-3

Sl. | Name of Patient | Father’s/ Address Age | Sex | Date of Symptoms | Outcome
No. Husband’s Name Onset of of illness
symptoms (still ill/
recovered
/ died)
Note:- A column on immunisation status should be added for vaccine preventable diseases.

41
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OUTBREAK INVESTIGATION REPORT

General Information

State

District

Town/PHC

Ward /Village

Population

Background Information

Person reporting the outbreak :

Date of report

Date investigations started

Person(s) investigating the outbreak

Details of Investigation

Describe how the cases were found (may include: (a) house-to-
house searches in the affected area; (b) visiting blocks adjacent to the
affected households; (c) conducting record reviews at local hospitals; (d)
requesting health workers to report similar cases in their areas, etc.):

Descriptive Epidemiology

e Cases by time, place and person (attach summary tables and
relevant graphs and maps).

e Age-specific attack rates and mortality rates

e High-risk age-groups and geographical areas.

Descri-ption of Control Measures Taken
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Description of Measures for Follow-up Visits:

Brief Description of Problems Encountered

Factors Which, in Your Opinion, Contributed to the OQutbreak

Conclusions and Recommendations

Date (Name and Designation)
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Conlents:

Role of Laboratory in Disease Surveillance

Collection, Storage and Transportation of
Specimens ;

Disinfection and Sterilization
Microscopic Examination
Serological Tests

Baééﬁologicai Analysis of Water
Laboratory Diagnosis of Cholera
Safety Precautions in Laboratory

Common Laboratory Equipment




CHAPTER-1
L ROLE OF LABORATORY IN DISEASE SURVEILLANCE:

Epidemiological surveillance of a disease is the continuing scrutiny of all aspects of
the occurrence and spread of a disease that are pertinent to effective control. It is a dvnamic
process involving the infectious agent, host, reservoirs, vectors and the environment as well
as a complex mechanism concerned with the spread of infection and the extent to which
spread has occurred. Surveillance of any particular disease includes svstematic collection
and evaluation of morbidity and mortality data, reports of investigation of epidemics,
laboratory investigations to find out the causative agent, use and untoward effects of
biologicals, insecticides and other materials used in control, assessment of immunity status
of population and other relevant data for action. The introduction of laboratory techniques
in epidemiological services has revolutionised the concept as well as scope of disease
surveillance. Now a days laboratory support is considered an integral component of a
sensitive system of surveillance.

Role of Laboratory services in surveillance:

. Diagnosis of a syndrome

o Encephalitis

nee &

B

o Epldermologmal markers
3. Detection of méppa;ent infections / carriers.
o Japanese Encephalitis

o Typhoid fever

o Meningococcal meningitis
4. Early detection of outbreak:

o Meningococcal meningitis

o Hospital infections.

_U]

Retrospective diagnosis.
0 Rheumatic heart disease
0 Subacute sclerosing panencephalitis

0 Nephrotic Syndrome.



6.

10.

11

12.

Detection of New Discase Agents
0 HIV

0 Newer Enteropathogens (V. Cholerae')
Monitoring of trontm(;nt

0 Antibiogram

0 Scro-Therapy.

Quality Control of Biologicals

0 Vaccine |v(;l('r)('y lesting,

0 Vaccine Safety studies
Prevalence studics

0 Sero-surveys

0 Immune status

Find out natural foci of infection
0 Plaguc

0 Leptospirosis

Controlled field trials.

o Newer drugs/ vaccines

0 Newer regimens of drugs/ vaccines

Key to successful laboratory basced surveillance lies inc:

1. Right sample collection.

2. ‘Right time to collect samples for discase surveillance.

M Right methodology to be followed for transportation of sanmple.

4. Right laboratory to be chosen so as to get prompt  and correct results

5. Right interpretation of lab. Results.



Identify right patient

Order relevent tests

Collect appropriate specimens of good quality

/

Label appropriately

Transport to laboratory in unchanged state

Properly accession in laboratory

Perform accurate and precise analysis

Document and report

Interpret

LHHletlyy (ic IO ol FISHD plicTil

13, Networking of laboratories
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Central or National Reference Laboratory

Regional Referral Labs

Regional Referral Labs

Regional Referral Labs

District I.abs

District I.abs

District T.abs

Peripheral Lab

Peripheral Lab

Iig I: Nelworking of laboralorics

Peripheral Lab

13 Proposed strengthening of district level nboratories under NDSP

PERIPHERAL LABORATORY

These laboratories are located at the point of first contact of patients with the health
care services. In most of the developing countries these are available only at primary health
centre or communily health centre (upgraded primary health centres). These laboratories

provide technical support for preventive, curative and promotive services for the individual

as well as the community.

Staff

The staff in peripheral laboratorics should include one technician and one laboratory

assistant/attendant.




Space

Space available in peripheral laboratories should include at least one laboratorv-cums-
office/record room (1o ft x10 ft ) and one store-room combined with other services (16 ft x10

ft).

Other facilities
Other necessary facilities include

¢ a supply of safe water,
’ a reliable scurce of energy (battery, electricity, solar or
kerosene) and

. sterilization facilities and waste deposit

There must also be transport and communication facilities betiveen the peripheral and
intermediate laboratories for referral of samples and patients, procurement or supplies and

personal discussion.

Equipment and supplies.  Necessary equipment and supplies include: good microscopes,
centrifuges, transport media, glassware, sterile swabs, reagents for staining (eg. Gram.
Albert, Ziehl Neelsen, Romanowsky), kits and reagents for rapid diagnostic tests, sterilized
syringes and needles, micropipertes and tips as well as sterile collection bottles fer

blood/serum and water analyvsis.

Tests to be performed

These laboratories are expected o undertake tests of publié heaith as well as clinical
relevance. Amongst the tests of public health relevance, diseases of greater epidemiologicai
importance should be accorded priority. Testing of environment samples (especiaily water:
also falls into the priorities of public health relevance. Certain seroiogical tests mayv be or us=
in studving epidemiological pattern of the important diseases and the same can =

perrormed at peripheral laboratories (Table 1)



Table 1

Suggested microbiological tests at district laboratories

Procedure/Specimen

Disease/Organism

Microscopy for stained smears
(Gram, Albert,Ziehl Neelsen)
Nasopharynx and throat
Sputum

CSF

Urethra/vaginal discharge

Stool

Culture

Serological tests

Dipstick and Particle agglutination test

Bacteriological analysis of water

Diphtheria, Vincent’s angina
Tuberculosis, pneumonia
Meningitis

(p'v(');r,(-ni(‘ & tuberctlosis)
Gonorrhoca

Cholera/dysentery

Cholera
Enteric fever (Widal)
RPR/VDRL

Brucella (Tube agglutination)

HBsAg, HIV

As far as possible, these tests should be reliable, sensitive, specific, rapid, easy to perform
and cost effective.



CHAPTER -2

COLLECTION, STIORAGE AND
TRANSPORTATION OF SPECIMENS




CHAPTER- 2

2. COLLECTION, STORAGE AND TRANSPORTATION OF SPECIMENS:
“**[ Inventory of labs to be added ]
2.1 Effective diagnostic microbiology depends upon thz :orrect collection and timing of

has been observed that most important and frequent sour:z arfecting laboratory analysis is
collection and transportation of the specimen. The guidelinz “or it must be emphasized.

0 Specimen should be in adequate quantity-.
0 Specimen must be collected before the

administration of antimicrobial agents.

o Contamination of specimen with externally =rzsent organisms or normal flora
of body must be prevented.

0 Specimen must be collected at appropriate sz=:: 2f the disease.

) Specimen should not get contaminated durinz szorage.

o) Specimen handling should not be risky to inc:"z3ual and/or community-.

2.2 Some of the essential precautions ;A/hich need to be Z:Z>wed are as follows:
SERLR sy

o Apl;ly ‘stnct éséptic techniques throughout =z -rocedure.

) e ezl

o . Collect the E:I)ecimen at the optimum time.

o Make certain that the specimen is representa="-z or infectious process (e.g.
sputum is the specimen for pneumonias anc =.::saliva) and is adequate in
quantity for the desired tests to be performec.

) Collect or place the specimen aseptically in a= z-oropriate sterile container.

0 Ensure that outside of specimen container is -.zzx and uncontaminated.

0 Tightly close the container so that its contenz= >- not leak during
transportation.

0 Label and date the container, complete the r=--z:sition form.

0 Arrange for immediate transportation of spe==:zn to laboratory.
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2.0 Laboratory specimens required for tests for particular causative agents:

Suspected agent/ Specimen Test

disease

Arbovirus infection Blood or brain (-70-C) Isolation
Blood or serum (+4¢C) Serology

Cholera

Gastroenteritis
Viral Hepatitis

Legionellosis

Malaria

Meningococcal meningitis

Plague

Typhoid

fever

Dysentery

Syphilis

Rectal swabs or stool
specimens in transport
medium, as recommended

by the laboratory.

Stool

Serum (+4<C)
Blood, sputum, in
enrichment broth.

Blood (thick and thin smears)

Spinal fluid, blood,

Bubo fluid, blood

(in broth or on slants)
Blood in enrichment broth
(carly in discase); serum
FFaecal specimens

or rectal swabs in
cenrichment broth.

Blood/ serum

Culture

Culture, ELISA*
ELISA*
Culture/ FA**

Staining,

Latex agglutination test

Staining, Culture/ FA*
Culture; serelogical test

Culture/ microscopy

VDRI./ RPPR

* Enzyme linked immunosorbent assay

** Fluorescent antibody test.



Because of alterations in the specimen prior to measurement. the clinical state of the patient
will not be necessarily reflected by the result of the laboratory investigation despite the
correct laboratory performance. Some of the important specimens and their proper
collection and transportation methods are described here 0 as to ensure quality.

2.4 Blood for serological testing:
Blood is the most important and frequently collected clinical specimen at district level.

Blood should be drawn using sterile (preferably disposable) svringes and needles. Quantity
of blood drawn should be minimum 4-5 ml. Vial in which blood is collected should be
preferably sterile, dry and properly labeled. The needle and svringe used, as also the vial,
should be completely DRY before collecting blood. After drawing blood, the needle should
be removed from the svringe before transterring blood from syringe to the vial. Do not
shake the blood that is collected in the vial. Let it stand undisturbed at room temperature
for 2-4 hours. After the blood has stood at room temperature for 4-6 hours, it should be
subjected to the process of serum-separation. If the facilities for separation of serum are not
available, then it should be refrigerated at 4°C (NOT FROZENX).

Using a sterile Pasteur pipette, dislodge the retracted clot from the liquid portion of
_blood, transfer the liquid portion into a clean sterile centrifuge tube having a rubber cork.

Centrifuge at 500g for 5 minutes. Transfer the supernatant(serum) using a sterile
Pasteur pipette into stérile clean, dry plastic disposable screw capped vials. Label the vials.

2.4.1 Filter papei _n.iethodfof collection of blood: - ' -

Transportation of liquid specimens soaked on filter paper is a simple and safe

procedure. All kinds of body fluids can be absorbed onto filter paper strips (Whatman
No.1). Cards with incorporated filter paper strips having marked circle (usually 3 cm
diameter) are commercially available. The details of the patient are written on the card with
a ball-point pen. The blood is taken ‘rom the finger prick or heal prick of an infant. The site
is cleaned with 70% alcohol and wiped dry with sterile gauze. Puncture is made with a
sterile disposable lancet and the first drop of blood is wiped away with sterile drv gauze.

Filter paper (marked area) is gently touched onto the second drop of blood and allow
the blood to soak till the premarked area is completely filled. Punctured site should nor be
squeezed to prevent any haemolysis. Blood is applied only on one side of filter paper and
once only.



The blood specimen is dried for 3 hours in the air in a herizental position without
letting the specimen come in direct contact with any surface, direct heat or sunlight. These
samples should not be refrigerated.

The specimen is placed in a plastic bag, or an envelope 21ong with few granules of a
desiccant and scaled hermetically before transportation or mai’in;

1 It stored in a cool and
dark place, such specimens give acceptable results even upto three months.

2.5

( For collection of stool, CSF, aspirates and water, sce s ovant chaplers )

Labeling of Specimens:

Alter collection of specimen, it should be immediately lobeied and case investigation
form should be filled up and should accompany cach specimen. The specimen should be
kept cool preferably at 2-8°C and sent to laboratory as early as possible. in case of dela

s v lh’_
sample should be stored at 2-8°C before transporting to nearest lancratory. :

Labels for specimen collection vial

2.6

Storage and Transportation:

In general, infectious materils should be kept at a Tow :

cemperature during storage

and transport, except the CSF samples collected from cases of mgenic meningitis which
should be maintained at room temperature. The types of refricerzdon required to achieve
various temperatures are as follows:



Temperature (°C) Type of refrigeration

(+)2-8 : Domestic refrigerator

(+)4 Wet ice or frozen ice packs (cold bags)
()8 Freezer of domestic refrigerator

(-)20 Freezer cabinet

(-)70 Deep freezer or dry ice.

(-)160 Liquid nitrogen

The quantity of pathogens or antibody in original clinical samples can decline during
storage or transportation which seriously affects the diagnostic results. Hence special care
should be taken before or during transit of materials to laboratory to protect them rom
heating or drying.

Precautions =
0 Repea?éd thawmg and freezing of specimens
shouidbeavcnd il
o Free-;iﬁe specimén only if transport to

District/ National/ Reference Laboratory is
assured at -20°C.

Recommendation - Store and transport all specimens at 2-8-C (Lower Compartment of
refrigerator) except CSF.

For Transportation of specimen
0 wet ice or ice pack should be used.
0 Specimen containers relating to single case investigation should be placed in

a plastic bag with an absorbent material surrounding the specimen so that
even if whole specimen leaks out, it will be absorbed,



o The laboratory report form should be sealed within a separate plastic bag and
wrapped round the specimen or attached firmly to the box of specimens.

0 The material should be packed in an insulated carton/carrier to transport a
specimen to the laboratory.

0 All specimens should be considered as potentially - pathogenic and
accordingly labeled with internationally accepted biohazard label.

Transportation of Virus Isolates/Specimen to Reference Laboratory:
Specimen virus isolates to be sent to other Taboratories require special attention for

packing of the material and strict guidelines for transportation of samples: should be

followed.
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DISINFECTION AND STERILIZATION




CHAPTER-3
3. Disinfection and Sterilisation
Definition:

Sterilisation implies complete destruction of all living micro-organisms including spores.
Disinfection means destruction of vegetative forms of organisms which might cause disease
or spoilage of food etc. It does not necessarily kill spores. The two terms are not
synonymous.

3.1 Disinfection of used laboratory articles

Disinfection of both reusable and disposable glassware and articles contaminated
with morbid or culture material is of utmost importance in the laboratory. All the specimens
received in the laboratery should be considered as potentially pathogenic. The ideal method
of treating such materials is to incinerate all the disposables and decontaminate the reusable
articles by autoclaving. These facilities may not be available in every laboratory. For
purpose of disinfection, disposai and recvcling, all the articles may be divided into three
categories.

0 Disposables.

0 Reusabie articles contaminated with morbid material such as pipettes, slides.
test tubes etc.

o Material containing or contaminated svith ~bacterial cultures.
3.2 Disposables:
Soak the material overnight in a strong svlution of disinfectant before disposing alongwith
garbage; 1% sodium ayvpochlorite, 0% solution of formalin or 3% lysol may be used as
disinfectant.
3.3 Reusable articles contaminated with morbid material:

Discard the articles into a jar containing solution. Let them remain in this solution
overnight. Drain off the disintectant. Transfer the material to a metal pot or tray with cover.
Pour water and boil for 15 minutes. Cool and drain off the water. Pass on the articles ror

washing.

3.4 Glassware containing culture material
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Discard all the articles containing or contaminated with culture material directly in a
metal box or a bucket. Place the box with material in the autoclave and decontaminate by
auloclaving (sce sterilisation).

Drain off culture medium and pass for washing,.
3.5 Disinfection of rooms

Seal all the windows, ventilators and fire places with brown paper and adhesive tape.

Pour 500 ml of formalin and 1000 ml of water in a pan or tray and boil with the help
of a spirit lamp or a bunsen burner. Spirit in the lamp should be just sufficient, to boil off the
formalin and the lamp extinguishes when there is a small quantty of liquid left in the pan.

Seal the door.

Open the door, next morning and spread a piece of lint soaked in ammonia on t
table. This will neutralise excess of formalin present in the room.

3.6 Washing of laboratory glasswares:

3.6.1 New glassware

Usually new glassware are slightly alakline.  Before washing these have to be
neutralized. The méthod is as follows:

o Prepare a 2% solution of hydrochloric acid ina big basin.
0 Soak the new glassware in this solution for one day.
o Rinse twice with clean water and once with demineralized water and dry.

3.6.2 Dirty glassware:

l¢) Rinse twice in lukewarm or cold water otherwise serum or blood mav stick to
them and may not be washed.

o Put the glassware in a bowl containing detergent solution and scrub the inside
with a brush. After scrubbing soak the glassware in this solution for 2-3
hours.

0 One by one, lake out the articles and rinse ander running tap water. then put

all the glassware ina container containing tap waler (no trace ot - detergent

should be left otherwise this may lead to false results).
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6.4

~

0 Drain the water by putting each articles on a wall draining rack.

o Place the articles in a wire basket and dry in a hot air oven at 600C.

o Plug each article with non-absorbent cotton wool or aluminium foil and
store in a cupboard to avoid dust.

Pipettes:

0 Immediately rinse in running tap water to remove blood, urine, and serum
reagent, etc.

o If the pipettes were used for infected materials, soak them in cylinder full of
disinfectant solution (2% dettol or 2% phenol) for 24 hours otherwise place in
a large measuring cylinder full of water.

o Soak in detergent and rinse as in case of dirty glassware.

e In case the pipettés are blocked put them in dichromate sciution for 24 hours
Next day clean under running tap water, check individually, rinse for a
number of times.

Syringes ah&hég@le'é;_: -

0 medlatelv after use remove the plunger and rinse the barrel and plunger.
Svringe water through the needle forcefullv. Finally remove the needle.

o If the piston is blocked, either soak the syringe for 2 hours in hot water or
pipette with the syringe sianding on its end. piston down. Alternativelv soak
the syringe in a container of 10 vol hydrogen peroxide.

¢ In case of block needles use the stylet to remove the bock.

Methods of sterilisation

The common methods of sterilisation used in a microbiology laboratory can be

broadly divided into three categories depending upon the materials to be sterilised.

0 Dry heat.

0 Moist heat.
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0 Filtration.
3.7.1 Dry heat

The two commonly used methods of sterilisation by dry heat are:

(@) Red heat or flaming

(b) Hot air sterilisation.
3.7.1.a Red heat or flaming

Instruments such as inoculating loops and searing irons are sterilised by this
technique. For sterilisation of inoculating loop, hold the loop vertically on the blue cone of
the flame for few seconds and slowly raise upwards till whole of the wire is red hot. NMove

the loopholder rapidly downwards through the flame so that several inches of the lo

holder is also heated slightly.
3.7.1.83 Hot air sterilisation

[tems to be sterilised:

This is the best method for sterilisation of dry glasswares such as test tubes, flasks,
pipettes, pertidishés, assembled all glass syringes, throat swabs and other sealed materials
which can withstand high temperature and where penetration by steamis not possible.

Sterilisation by hot air can be conveniently carried out in an electrically heated oven.
A themostat is fitted to control the temperature. Larger units should be fitted with an air

circulating fan to ensure uniform temperature in the different parts of the oven.

(Add.: Preferable methods of sterilization)
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CHAPTER- 4
4. MICROSCOPIC EXAMINATION:

In a peripheral laboratory, microscopic examination can provide rapid and
economical presumptive diagnosis which may have significant bearing upon control and
prevention strategies.

4.1 Cleaning and storage of Microscope Slides:

4.1.1 Cleaning of new slides

0 Soak the slides in a vessel containing soap water
olution for a few hours.
) Place the slides either in running tap water or
several changes-of clean water for few hours.
0 The slides should be wiped dry using a drv, clean, lint-free cloth.
0 Always handle the cleaned slides by the edges to avoid finger marks.

4.1.2 Cleaning of used slides:

N Soak the slides for at least 60 minutes in 1-2% hvpo-chlorite solution.

8] ‘Vash in hot soap water scrubbing both the sides with the brush, taking
particular care to wash only a few slides at a time to prevent scratching.

0 Clean the slides individually with gauze or cotton wool.

0 Transfer the slides to a fresh detergent solution.

0 “Vash in running tap water or several changes of clean water.
0 ‘Vipe drv with a clean lint free cotton cloth.

4.1.3  Storage of Slides

0 Initially, after washing and cleaning

g, the slides should be kept in a drv place

or a warm air cabinet.



0 Thereafter slides should be stored in packagvs of 10 which should be wrapped
¥ A = & 4
in thick paper and secured with adhesive tape or rubber bands.

4.2 Microscopy for Pyogenic Meningitis:
Pyogenic meningitis is an acute bacterial infection of the meninges, commonly caused
in epidemic form by Neisserin meningilidis,  Strepltococens puewmonioe and - Haemoplilus

influenzae.

For the laboratory contirmation of the diagnosis, the following clinical specimen
should be collected.

4.2.1 Cerebrospinal Fluid (CSIY)

CSF following lumbar puncture should be collected in 3 scparate clean sterile
containers (Bijou bottles) for following investigations:

0 Biochemical analysis
0 Cytological examination
) Microbiological lests

General guidelines for collecting CSF

0 CSF should be collected before the start of
chemotherapy.

0 Never refrigerate or expose it to sunlight, and transport immediately to the
laboratory.

o In case of delay in transportation, keep CSF at 37°C.

o Other clinical samples which can be collected are blood and petechial fluids.

-

4.2.2  Examination of CSF
(a) Macroscopic:
Look for the presence of tarbidity, blood or coagulum.
Cytologic examination to be done only when there is no coagulum in the CSFE.

Material Required:



- - Neubauer's counting chamber, WBC diluting fluid, WBC pipette, compound
microscope.

The cell count should be done by the usual procedure of WBC count using a
Neubauer's chamber and count the number of leukoc_\'tes per cmum of fluid. ~ fyne®

~

o

N O
The normal CSF should be absolutely clear, free of any coaguilim and should not

-

. contain more than 0-8 lymphocync cells/cmm. . : R
Y-:“’ & » P

>

In pvogenic meningitis, aPpearance of CSF is turbid and contains more than 8—10
leukocytes/cmm, the cells being prg,dommantly polymorphs in nature '

N>

(b) Microbiological examination:
[ & S .
5 MICI:%SCOPY | P " s

.. Microscopic examination is required to directly visualise the causative organism in *

the CSF. == .. -

Requirements: ‘

._'y -

e, o8

s Lo

0 Clean slides
P s ==
¢ Coverslips

o Table top Centrifuge

o- Centrifuge tubes -

0 Pasteur pipettes

0 Clean glass vials

¢ Reagents of Gram's staining.

o] Rubber teats : e
0 Discarding jar

o Neubauer Counting chamber

o WBC pipette.



Procedure:

Transfer about 1-2 ml of CSF in a sterile Centrifuge tube.

Centrifuge at 3000 rpm for 5 minules,

Keep the supernatant fluid for Latex Agglutination test.
From the deposit, make smears on 3 clean glass slides and air dry.
In case of a clotted CSF, transfer 3 small piceces of clot on three different glass slides.

Tease the clots using needles or wooden sticks or the edge of the slide and after
spreading make the smears. Air dry.

In case of scanty CSF, several drops of CSF should be placed at one particular spot on
the slide, each being allowed to dry before the next is added. Air dry and heat fix
the smear.

Stain the smears by Gram's staining method as given in Annexure.

Examine under microscope under oil immersion,

Observations:

O

Presence of Gram negative bean shaped diplococci, both  intracellularand
extracellular suggests the presence of Neisseria meningitidis (Meningococcus).

Other organisms which can be seen are Streplococcus pnenmone (Pneumococcus),

which appear as gram-ositive diplococci, Haemophilus influenzne which appear as
gram negative thin filaments rods.

Gram negative diplococdi
Diagnosis of Pulmonary tuberculosis by sputum examination:

Tuberculosis is a discase of great public health importance caused by AMMycobactertom

tuberculosis and some other species of Mycobacteria.



(6]

The diagnosis of pulmonary tuberculosis can be established bv demonstrating the
bacillus in the sputum of the patient by microscopy.

Sputum collection:

Collect the sample preferably earlv in the morning.

For optimum results, 3 consecutive days samples should

be tested.

In case sputum is scanty, a 24 hour collection may be examined.

A nebulized and heated hypertonic saline may be used to induce sputum production
in patients unable to bring out the sputum.

Sputum should be collected in a sterile wide mouthed container with a tight lid.

The sample should be delivered to the laboratory with minimum delay.

Specimen that cannot be delivered or processed immediately should be refrigerated

at 4-8°C for a maximum of 3-4 days.

Vaterials reguired for sputum microscopv:

Q

Q

Q

(@)

O

Q

Properiv collected specimen

Wooden sticks

Clean ziass sli;ies
Spirit .amp/Bunsen Burner

Petri dish

Inocuiation hood

Face masks

Reagents for Zeihl-Neelsen staining

Glass Rods, Plastic clay.

Procedure:



Preparation of the smear

0 In an inoculation hood or in an isolated room, wearing o face mask, transfer a

portion of the sputum to a petri dish.

) Using a wooden stick, tease out a small portion of cascous, purulent or bloody

material and transfer it to a clean slide.

0 Using, the same wooden stick or an inocuting wire loop, spread this material

uniformly over a large area, covering at least two thirds of the slide.

0 Air dry the slides and flame them immediately and stain  according to the Zichl-
Neelsen staining method as given below:

4.3.2 Zichl Neelsen Staining (Acid fast staining)

Requirements
0 Carbol fuchsin solution

o 20% sulfuric Acid

o 25% Alcohol
9 Locffler's Methylene blue
0 Distilled waler

Staining Procedure:

0 Put the heat fixed smears onto a platform made using two parallel glass rods over a
wash basin.

0 Cover the slide with carbol (uchsin and heat the slide from below until steam uses.

o Allow to stain for 5-8 minutes with intermittent heating, putting fresh carbol fuchsin
on the slide time to time.

o Care should be taken not to allow the stain to dry on the slide.
0 Wash the slide preferably using distilled water. (Do not use tap water).
o] Cover the slide with 20% Sulfuric Acid. Wash the slide with water after one minute.

Pour more acid and continue decolorisation till smear is just faint pink.



0 Wash the slide again with water.

0 Cover the slide with iS % Alcohol for 2 minutes.

0 Wash with water.

0 Counterstain with Loeffler's methvlene blue for 30 seconds.

0 Wash the smear with tap water, air dry and examine under oil immersion.
Observations:

Mycobacteria appear as bright pink, slender, slightlv curved rods, whereas the

background tissue, cells and other organisms are stained blue.

Note:

4.4

Staining jars should never be used as with a positive stained slide. the bacilli may get
detached from the slide and float about in staining fluid later on sticking to the
negative slides and mayv give false positive results.

After examining a positive slide, take care to wipe the iens with a clean tissue
gap P
paper before examining the next slide.

Do not record the smear to be negative unless at least 200 microscopic fields have

been thoroughiy examined under oil immersion objectve.

Diagnosis of Plague

Plague is an ancient scourge of mankind, which is a bacterial disease caused by

Yersinia pestis. It is endemic in rodents and fleas. In man, piague occurs mainly in three
forms, bubonic, pneumonic and septicaemic.

The presumptive diagnosis ot Plague can be established by microscopic examination.

Sample collection:

o Bubo aspirate: in bubonic plague should be coilected.

0 Under all safety precautions collect bubo aspirate by puncruring the bubo
with a sterile hvpodermic svringe and exudate is withdrawn.

0 Sterilize the puncture site with tincture iodine.
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10 ml or 20 ml syringe, armed with 18/19 guage needle and a few ml of sterile
saline drawn into the syringe, should be used for aspiration of bubo aspirate.

Bubo is then punctured and suction applied.

If aspiration does not produce fluid, then saline is injected into the bubo again

and aspirated again.
Transfer the exudale into a sterile container.,
Label the container.

Transport to the laboratory at 2-8C.

4.4.1 Sputum Collection in Pncumonic Plague:

O

O

(8]

Collect the sputum sample in a sterile wide mouth screw capped container.
Label the specimen

Transport the specimen to laboratory at 2 8C

[n the Laboratory:

O

O

Make three smears out of the same portion of exudale/sputum taking

precautions not to form acrosols.
Air dry the smear.

Stain smears cither by Methviene blue/Gram staining /\WWavesons stain,

44.2 Gram Stain:

This is a routine laboratory procedure used for examining specimens suspected to

contain bacteriologic agents. Dircect microscopic examination of specimens and cultures can

provide a rapid presumptive diagnosis. Gram stain results, the shape of cell (cocci, baciili),

the type of cell arrangement (single, chained, clustered) visualized under Tight microscopy,

can provide a quick assessment of what the etiologic agent may be,

Principle:

The Gram stain forms the cornerstone of microscopic bacteriology. 1t was describend
by Hans Christian Gram over 100 years ago. Crystal violet (gentian violet) is the primary
stain that will bind to the peptidoglycan present in the cell walls of some bacterial cefls.



Iodine is added as a mordant to fix the dye. If the cell wall does not contain peptidogivcan
then crystal violet is easily washed off with acid or alcohol (decolorizer). A secondary dve,
safranin (counterstain), is added after the decolorization step. If the primarv did not bind
the cells will easily adsorb safranin. Thus gram-positive cellls are purpie, while gram-
negative cells are pink/red.

Requirements:

- Crystal violet (0.5%)

- Gram's [odine (1%)

- Acetone (100%) or Ethanol (95%
- Safranine (0.5%)

Procedure:
0 Cover the slide with crystal violet solution and allow to act for about 30
seconds.
0 Pour off stain and holding the slide at an angle downwards pou on the iodine

solution so that it washes away the crvstal violet ; cover the slide with fresh

iodine solution and allow to act for 1 minute.
0 Wash off the iodine with ethanol and treat with fresh alcohol, tit the slide
from side to side until colour ceases to come out of the preparadon. This is
easily seen by holding the slide against a white background.

Or

Decolorize with 100 acetone. First. tip off the iodine and hold the slide at a
steep slope. Then pour acetone over the slide from its upper end , so as to
cover its whole surface. Decolorizaticn is very rapid and is usuaily complete
in 2-3 decond. After this period of conzact, wash thoroughly with water under
a running tap.
0 Apply the counterstain (0.5 safranine) for 30 seconds.

o a2 -

O Wash with water and blot dry

When to use this procedure and what vou expect to see
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