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BLOCK INTRODUCTION

Communicable diseases continue to constitute major health problems despite
remarkable improvement in health care delivery system. Ministry of Health &
Family Welfare, Govt. of Indiahaslaunched various national health programmes
for prevention, control and management of various communicable diseases such
as National Aids Control Programe, Revised National Tuberculosis Control
Programme, National Vector Borne Disease Control Programme, Integrated
Disease Surveillance Programme, National Leprosy Eradication Programme,
National Air Quality Monitoring Programmeetc. In order to participate effectively
In prevention, control and management of communicable diseases at health and
wellness centres, you need to update your knowledge and skills relating to
communicable diseases and their management under National Health
Programmes. Thiswill enable you to deal with these problems more efficiently
and effectively to prevent illness, promote health and manage the problems at
sub centre level.

This block comprises of 4 Units as given below

Unit1l dealswith epidemiology of Specific Communicable Diseases
Unit 2 focuses on communicable Diseases 1 — Vector Borne Diseases
Unit 3  explains communicable Diseases 2 — Infectious Diseases
Unit4 relatesto Communicable Diseases 3 — Zoonotic diseases

We hope you will enjoy reading this block.
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1.0 INTRODUCTION

Inthepreviousblock of thiscourse, you read in detail about nutritional requirement
of various age groups, nutritional deficiency Disorders, food borne diseases, food
safety measures and rehabilitation. Thisunit would focus mainly on epidemiology
of communicable diseases, transmission and burden of communicable diseases
in India. The details of al the communicable diseases would be discussed in
Unit 2,3 and 4 of thisBlock. Let usread first of all vector borne diseasesfollowed
by infectious diseases and zoonotic diseases.

1.1 OBJECTIVES

After completing this unit, you will be ableto :
e enumerate common communicable diseases;
e name causative organisms for communicable diseases;
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e define communicable diseases; and

e explain the burden of communicable diseasesin India.

1.2 VECTOR BORNE DISEASES

Let usread first of al vector borne diseases such as Malaria, Filaria, Kaa-azar,
Japanese Encephalitis, Dengue, Chikungunya etc.

1.2.1 Malaria

Malariaisaprotozoal disease caused by Plasmodium and transmitted by female
anopheles mosquito. Maariaisacommon public health problem in India. Among
the many species of Plasmodium, Plasmodium vivax and Fal ciparum are common
causes of Malaria in India. According to the National Vector Borne Diseases
Control Programme (NVBDCP), in 2015, 11.2 |akh cases of Malariawere reported
with 7.6 lakh Falciparum cases and 287 deaths.

1.2.2 Filaria

Lymphatic Filariasis, commonly known as Filaria is caused by 3 nematode
parasites—WucheriaBancrofti, BrugiaMalayi and BrugiaTimori. Only Wucheria
Bancrofti and BrugiaMalayi arefound in India. Predominantly, Wucheriabancrofti
spread by culex mosquito causes—99.4 % of the Filariasisin India. Brugiamalayi
infection has been reported earlier from some rural areas in seven States viz.,
Kerala, Odisha, Tamil Nadu, AndhraPradesh, Madhya Pradesh, Assam and West
Bengal, but now it isrestricted to rural areas of Kerala. BrugiaMalayi is spread
through Mansonia mosquito. Filariasis affects 120 million people worldwide,
with India, Indonesia, Nigeria and Bangladesh alone contributing to about 70%
of the infection worldwide. Indigenous lymphatic filariasis cases are reported
from 20 States/UTs namely Andhra Pradesh, Assam, Bihar, Chhattisgarh, Goa,
Gujarat, Jnarkhand, Karnataka, Kerala, Madhya Pradesh, Maharashtra, Odisha,
Tamil Nadu, Uttar Pradesh, West Bengal, Puducherry, Andaman & Nicobar
Islands, Daman & Diu, Lakshadweep and Dadra & Nagar Haveli. From these
States/UTs, atotal of 250 districts have beenidentified to beendemicfor filariasis
with a population of about 600 million at risk.

1.2.3 Kala-Azar

Kdaazar or Indian Leishmaniasisiscaused by the parasite— L eishmaniaDonovani
and transmitted by Sandfly (Phlebotomus argentipes). In 2015, 8500 cases were
reported with 5 deathsin India.

1.2.4 Japanese Encephalitis

Japanese encephalitis (JE) is the leading cause of viral encephalitis in Asia,
with up to 70,000 cases reported annually, caused by Japanese Encephalitis
virus. The disease is transmitted by culex mosquito. Japanese Encephalitisis
widespread in India, itsannual incidence ranges between 1714-6594, with 367—
1665 desaths.

1.2.5 Dengue

Dengue is a mosquito-borne viral infection transmitted by female mosquitoes
mainly of the species Aedes aegypti and, to alesser extent, Ae. abopictus. This
is the same mosquito which transmits chikungunya, yellow fever and Zika
infection.Thereare4 distinct, but closely related, serotypes of thevirusthat cause



dengue (DEN-1, DEN-2, DEN-3 and DEN-4). According to the National Vector
Borne Diseases Control Programme, 99913 cases of Dengue were reported in
2015, with 220 deaths.

1.2.6 Chikungunya

Chikungunyadiseaseisavira diseasetransmitted in humansby the bite of infected
mosquitoes. Two types of Aedes species are implicated in causing this disease,
Ae. aegypti and Ae. albopictus. Ae. aegypti mosquito (which you must befamiliar
from yellow fever section) is the primary transmission agent of Chikungunya
Virus in Indian subcontinent. In 2015, a total of 27,553 cases of Chikungunya
were reported in our country.

The causes of vector borne disease are summarised inthe Table 1.1 asgiven bel ow:
Table 1.1: Vector Borne Disease with their cause

Disease Vector Cause
Malaria Anopheles Plasmodium

Filaria Culex Wucheria Bancrofti
Kalaazar Sandfly L eishmania donovani
Japanese Encephalitis Culex Virus

Dengue Aedes Virus

Chikungunya Aedes Virus

Check Your Progress1
1) Define Maaria

2) Fill inthe blanks.
1) Filariaiscaused DY ...
1)  Kalaazaristransmitted DY ..........coooeririniiiieeee e,
lii) Japanese encephalitisistransmitted by .........ccccooeiiiiiiniiiin,
V) DENQUEIS ..o viral infection.

v) Chikungunyadiseaseistransmitted by ..............cc.c.... mosquito.

1.3 INFECTIOUS DISEASES

After reading about the epidemiol ogy of vector borne diseases, |et us now discuss
infectious disease as given below:

1.3.1 Leprosy

Leprosy or Hansen'sdiseaseisaninfectious disease cause by Mycobacterium leprae.
Leprosy isachronicinfection whichishighly infectious, but haslow pathogenicity.
According tothe Nationa Leprosy Eradication Programme (NLEP), 0.86 |akh cases
of Leprosy were reported in 2014, and 542 districts have eliminated leprosy.

Epidemiology of Specific
Communicable Diseases
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1.3.2 Tuberculosis

Tuberculosis is a social disease with a medical manifestation, caused by
Mycobacterium tuberculae. The prevalence of Tuberculosis in India was 2.5
million in 2015.

1.3.3 Vaccine Preventable Diseases
Diphtheria, Whooping Cough, Tetanus Poliomyelitis, Measles.
a) Diphtheria

Diphtheria is caused by Corynebacterium diphtheria. In 2015, 2365 cases of
Diphtheria were reported from our country.

b) Whooping cough (Pertussis)

Whooping cough or pertussisis caused by Bordetella pertussis. In 2015, 25206
cases of Pertussis were reported from India.

c) Tetanus

Tetanus is caused by Clostridium tetani. In 2015, only 2268 cases of Tetanus
were reported from our country. In 2015, the World Health Organization
congratulated India for its huge achievement— elimination of Maternal and
Neonatal Tetanus, which means |ess than one case per 1000 live births.

d) Poliomyelitis

Poliomyelitis was one of the dreaded disease of the past. Indiahas now achieved
the formidable task of being Polio for since 2011.

€) Meades

Measlesis caused by Measles virus and is a disease that is being targeted for
elimination in India. In 2015, 25488 cases of Measles were reported from
India

1.3.4 Enteric Fever (Typhoid and Para Typhoid)

Enteric fever or Typhoid is caused by the bacteria Salmonellatyphi. It occursin
all parts of the world specially in areas where quality of water supply is poor.
Thisdiseaseisendemicin India In 2014, 17 lakh cases of Typhoid werereported
with 429 deaths.

1.3.5 Viral Hepatitis

Hepatitisisan infectious disease of theliver caused by HepatitisvirusA, B, C, D
and E. In 2014, 1.39 lakh cases of viral Hepatitis (all cause) were reported, with
407 deathsin India.

1.3.6 HIV/AIDS

AIDS or Acquired Immuno— Deficiency Syndromeis afatal illness caused by
HIV. About 8.4 |akh people were living with HIV/AIDS in India in January,
2015.

1.3.7 Sexually Transmitted Diseases

The sexually transmitted infections are managed through syndromi c management
and include urethral discharge, genital ulcers, inguinal bubo, vagina discharge
and cervical discharge. Urethral discharge and vaginal discharge are commonly
caused by Neisseriae gonorrhoeae and Chlamydiatrachomatis. About 37269 cases



of Syphilisand 74390 cases of Gonococcal infections were reported in 2014, in
India.

1.3.8 Diarrhoea

Diarrhoeais defined as passage of loose, watery or liquid stools, usually more
than three times a day. Diarrhoea can be caused by viruses like Rotavirus,
Adenovirus, Enterovirus or bacteria (E. coli, Shigella, Salmonella, Vibrio
cholerae) and parasites like E. histolytica, Giardia, Trichuriasis etc. In 2014,
116 lakh cases of Acute Diarrhoeal diseases were reported leading to 1323
deaths.

1.3.9 Respiratory Tract Infections

Respiratory tract infections may cause inflammation of respiratory tract anywhere
from nose to alveoli and may be caused by bacteria like Hemophilus influenza,
Klebsiella, Legionella, Staphylococcus etc. or viruses like Adenovirus,
Enterovirus, Rhinovirus, Respiratory Syncytial virusetc. In 2014, 348 |akh cases
of acute respiratory infections and 7 lakh cases of pneumonia with 2932 and
2661 deaths, respectively were reported in India.

1.3.10 Scabies

Scabies is caused by infection with a mite Sarcoptes scabiei. It causes severe
itching and pimplelikerashesin the body. Scabies spreadsrapidly in overcrowded
places through skin to skin contact between people. It isidentified with Rashes
I.e. pimplelike eruptions especially in the skin folds on wrist, elbows, knees, the
penis, breast or shoulders. Thereisintenseitching at night timeall over the bodly.
Diagnosis is made by looking at rashes. A skin scrap may be taken to look for
mites, eggs to confirm the diagnosis.

Severa lotionsare availableto treat scabies, i.e. Benzyl benzoate 25% isapplied
to clean body from the neck down to the toes and left for 72 hours. All clothes,
bedding, and towels used by the infected person should be washed on hot water,
dry in sunlight.

1.3.11 Pediculosis

Infestation by lice is called pediculosis. Pediculosis is an infestation of lice
and divided into three types: 1. Pediculosis capitis (Head louse infestation),
2. Pediculosiscorporis (Body louse), and, 3. Pediculosis pubis (Pubic/crab louse).
Licecan beacquired by direct contact.Control of liceisachieved through the use
of insecticides. E.g. washing with 1% DDT for head lice. Maintaining personal
and environment hygiene is very important in prevention and control of lice
infestation.

Table 1: Infectious Disease with their cause

Disease Causative Organism Type of
Organism
Leprosy Mycobacterium leprae Bacteria
Tuberculosis Mycobacterium tuberculosis Bacteria
Diphtheria Corynebacterium diptheriae Bacteria

Epidemiology of Specific
Communicable Diseases
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Disease Causative Organism Type of
Organism
Whooping Cough Bordetella pertussis Bacteria
Tetanus Clostridium tetani Bacteria
Poliomyelitis Poliovirus Virus
Measles Measles virus Virus
Enteric Fever Salmonellatyphi Bacteria
Viral Hepatitis Hepatitis virus Virus
HIV/AIDS HIV virus Virus
Diarrhoea Rotavirus, Adenovirus etc. Virus
Vibrio cholera, Salmonella, Bacteria
Shigellaetc.
Entamoeba histolytica, Giardia, Parasite
Trichuris etc.
Respiratory Tract Hemphilus influenza, Klebsiella, Bacteria
Infections Legionella, Staphylococcus etc.
Adenovirus, Enterovirus, Rhinovirus, Virus
Respiratory Syncytial virus etc.
Scabies Sarcoptes scabiel Mite
Pediculosis Louse (Pediculus) Parasite

1.4 ZOONOTIC DISEASE-RABIES

Rabies, also known as hydrophobiaisafatal viral disease caused by Lyssavirus.
It isazoonotic disease, that is, adisease of animals that are transmitted to man.
Itisadisease of dogs, cats, jackals and wolves, which can be transmitted to man
by lick/bite of rabid animals. A total of 104 cases of Rabies were reported in
India, in 2014.

Rabiesin World:

Worldwide the number of human rabies deathsis estimated to be between 35,000
and 50,000 annually. Rabies occurs in all continents except Australia and
Antarctica. InAfricaand Asia (with few important exceptions such as Japan and
Singapore) rabiesisprevalent in amost whole of theterritory with astable pattern.

Rabiesin India:

Rabiesisresponsiblefor extensive morbidity and mortality inIndia. Theestimated
number of deaths per year is, around 20,000. Almost 1.8 million people annually
receive post exposure prophylaxis against rabies following bite or exposure to
rabid or suspected rabid animal . With the exception of Andaman & Nicobar islands
and L akshadweep islands, human cases of rabies are reported from all over the
country. The cases occur throughout the year. 96% of the mortality and morbidity
isassociated with dog bites. Cats, wolf, jackal, mongoose and monkeys are other




important reservoirs of rabies in India. Bat rabies has not been conclusively Epidemiolpggb Iof DSpecific
reported from India. Communicable Diseases

Table 1.2 : Infectious Disease with National Programmes

Disease National Programme Drugs
Leprosy NLEP Rifampicin, Dapsone,
Clofazimine
Tuberculosis RNTCP Rifampicin, Isoniazid,
Ethambutol, Pyrazinamide
Diphtheria ulP
Whooping uIP
Tetanus UIP
Poliomyelitis Pulse Polio/
UIP/NPSP
Measles UIP
Hepatitis B uIP
Enteric Fever IDSP Ciprofloxacin
Diarrhoea IDSP ORS
Respiratory IDSP Amoxycillin
Infection
Scabies Benzyl Benzoate
HIV/AIDS NACO ART

Check Your Progress?2
1) True/False
1)  Other name for leprosy is Hansen's disease. (True/False)

i) India has achieved the task of being measles' free for more than
threeyears. (True/False)

1ii) Other name for diphtheriais whooping cough.
2) Fill inthe blanks.
1) TetanusisCaused DY ...
1) HepatitiSiSan .....ccooevereeieiee e disease of the liver.
1) AIDSSEANASTON ...
3) DefineDiarrhoea

11
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1.5 LET USSUM UP

In this unit we have mainly discussed the epidemiology of communicable
diseasesin India. The details about these diseaseswould be discussed in further
unitsof thisblock. After going through thisunit you can enumerate and classify
various communicable diseases and have understanding of the causes of
transmission etc.

1.6 MODEL ANSWERS

Check Your Progress1

1) Maariais a protozoal disease caused by Plasmodium and transmitted by
femal e anophel es mosquito.

2) Fill intheblanks.
i)  Nematode parasite
i)  Sandfly
i)  Culex mosquito

iv) Mosquito borne

v) Aedes
Check Your Progress 2
1) True/False
i)  True i) Fase i) False

2) Fill intheblanks.
i)  Clostridium tetani
i) Infectious
i)  Acquired immune deficiency virus

3) Diarrhoea is defined as passage of loose, watery or liquid stools, usualy
more than three times a day.
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2.0 INTRODUCION

Inthe previousunit, you have read about epidemiology of communicable diseases,
causative organisms for various communicable diseases. In this unit we will
discuss symptoms, diagnosis, management and referral for vector borne diseases
in details, and measures for mosqguito control.

21 OBJECTIVES

After reading this unit, you will be able to identify the:

symptoms, diagnosis, management and referral for Malaria;

symptoms, diagnosis, management and referral for Filaria;

symptoms, diagnosis, management and referral for Kala-azar;

symptoms, diagnosis, management and referral for Japanese Encephalitis;



e symptoms, diagnosis, management and referral for Dengue; Communicable Diseases
1 — Vector Borne Diseases

e symptoms, diagnosis, management and referral for Chikungunya; and
e measures for mosguito control.

2.2 MOSQUITO BORNE DISEASES

Asfar as human health is concerned, mosqguitoes are the most important among
all the insects. Diseases occur due to three major types of mosquitoes in India
are:

1) Anopheles
2) Culex, and
3) Aedes.
The diseases caused by these mosquitoes are as follows:

2.3 MOSQUITO CONTROL MEASURES

An integrated approach of mosquito control isfollowed, whichishighlighted in
Fig. 2.1 below:

A nt | - La rva I * Environmental contraol

* Chemical Control

Measu Fes » Biological Control

Ant"AdUIt * Residual Sprays

* Space Sprays

M Sl gl « Genetic Control

Pe rsonal * Mosquito net

* Screening

Protection BEEES

Fig. 2.1: Mosquito Control M easures

e Anti-Larval Measures- Environmental control measures are directed at
reducing the mosquito breeding places by environmental manipulation and
modification. Chemical control isdone by theuse of larvicideslike Kerosene,
Paris Green and synthetic insecticides. Biological control can be done by
using alarvae eating fish known as Gambusia

e Anti-Adult Measures- Insecticidal residual spray of DDT, Malathion and
space spray (fogging) of pyrethrum extract.

e Personal Protection- Most of the mosquitoes except Aedesgenerally bite at
night. Therefore, mosquito nets can offer protection during sleep. The
mosquitoes should be light coloured with the diameter of each holelessthan
0.0475 inch. Screening of doors and windows with nets also prohibit the
entry of mosguitoes inside the house.
15
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Check Your Progress1
1) Which of the following mosquito-borne disease is caused by virus?
A. Dengue B.Maaria C.Filaria D. Noneof the above

i) Fogging isamethod to kill the mosquito at which stage of itslife cycle?
A. Larva B.Pupa C.Adult D.Egg

24 MALARIA

Malariaisacommon diseasein India. It iscaused by Plasmodium and transmitted
to man by infected female Anopheles mosquito. Malariais commonly caused by
Plasmodium vivax and Falciparumin India. Plasmodium fal ciparum hasahigher
mortality than Plasmodium vivax.

2.4.1 Clinical Symptoms and Diagnosis

Malariais characterised by paroxysmal attacks of fever, every 3 or 4" day. The
fever attacks have three distinct stage:

1) Cold Stage: Headache, nausea, vomiting and chills with rigors. The
temperature rises, and this stage lasts for an hour.

2) Hot Stage: The headache worsens and the body temperature is very hot. It
lasts for 2—6 hours.

3) Sweating Stage: The temperature drops down to normal with profuse
sweating.

Apart from the symptoms above, the patient may also have jaundice, anaemia
and other complications that can occur in Malaria.

The diagnosis of malaria can be made by microscopy or rapid diagnostic
tests. The microscopy to identify malarial parasites can be done by making
‘Thick’ and * Thin’ films, both on the single microscopic slide. Thethick film
is useful for diagnosis and the thin film for identification of the Malaria
species.

Rapid diagnostic kits can aso be used to make the diagnosis of malaria, but
should be carefully used to avoid false negative results. Please refer Practical
Unit 3 of Practical Course 3, Block 2 for preparation of peripheral smear
for malaria using Rapid kit in details.

2.4.2 Primary Management and Referral

For any suspected case of Maaria— ablood test or rapid diagnostic testing should
be done.

The medicine chosen will depend upon whether the patient has vivax or
falciparum. The uncomplicated Malaria caused by Vivax can be treated with
Chloroquine, 10 mg/kg, once aday for 3 days and Primaguine, 0.25 mg/kg, once
a day for 14 days. Along with the antimalarials, fever should be treated with
Paracetamol. Falciparum Maariaistreated with Artemesinin based combination

therapy.
If the patient has altered level of consciousness, seizures, shortness of breath or

severe malnutrition or any other signs of complicated Malaria, he/she should be
referred to a Primary Health Centre.



Check Your Progress?2

1) Whichisthe most common cause of Malariain India?
A. Plasmodium ovale B. Plasmodium vivax
C. Plasmodium malariae D. None of the above

2) Explainthe stages of malarial fever.

25 FILARIA

‘Filar’ means thread-like. Lymphatic filariasis is infection with the filarial
worms, Wuchereriabancrofti, Brugiamalayi or B. timori, theformer being the most
widespread parasite. Therefore, the disease is also called ‘Wuchereriasis”
(Bancroftian filariasis). These parasites are transmitted to humans through the bite
of an infected mosguito and develop into adult worms in the lymphatic vessels,
causing severe damage and swelling (Ilymphoedema) shownintheTable2.2 below:

Table 2.2
Parasites Vector s (M osquitoes)
Wuchereria bancrofti Culex
Brugiamalayi Mansonia
Brugiatimori Mansonia/Anopheline

The adult worms, which usually stay in one tissue, release early larval forms
known as microfilariae into the host’ sbloodstream. These circul ating microfilariae
can be taken up with a blood meal by the arthropod vector; in the vector, they
develop into infective larvae that can be transmitted to a new host.

Repeated mosquito bitesover several monthsto years are needed to get lymphatic
filariasis. Peopleliving for along timeintropical or sub-tropical areaswherethe
diseaseis common are at the greatest risk for infection. Short-term tourists have
avery low risk.

2.5.1 Clinical Symptoms and Diagnosis
Clinical Spectrum of lymphatic filariasis are as follows:

1) LYMPHATIC FILARIASIS

a) Asymptomatic amicrofilaraemiawhich hasfollowing characteristicsgiven
below:

e Patients have had great exposure to the lymphatic filariasis vector, but
still show no infection.

e These patients may have immunity to the disease, and could be of great
use to medical researchers.

e They have aninfection that is not detected by standard clinical tests, but
may exhibit filarial antigensin their blood.

b) Asymptomatic microfilaraemia

e show no overt symptoms of lymphatic filariasis, but have levels of
microfilariae in their blood.
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Have an elevated risk of developing chronic symptoms such as
lymphodema, hydrocoel e or elephantiasis.

c) Acute Symptoms

Most commonly exhibited as fever, lymphangitis and lymphadenitis.

The fever, often called “filarial” or “elephantoid” fever, is immune-
mediated and generally accompanies attacks of lymphangitis.

Sites for lymphangitis are often limbs, but also very typically the
scrotum.

Clinical symptoms are tender and hot sensations along the lymphatic
channel, and sometimes abscesses can develop.

Lymphadenitisis the formation of firm nodules due to the collections of
adult wormsin the lymph vessels or nodes. In men, nodulestend to form
around the scrotal area.

d) Chronic Symptoms

Hydrocoele is the condition associated with severe and often permanent
inflammation of the spermatic cord. It can occur dueto the concentration
of worms in lymph vessels around the scrotal area.

If the hydrocoele is an extension of the lymph vessel, microfilariae are
often found in hydrocoele fluid.

If ahydrocoel e or other swollen lymph breaks open into the urinary tract,
patients exhibit the condition known as chyluria, patients who have
chyluriahave urine of milky appearance and consistency due to the high
content of lymph in their urine. If not treated promptly and effectively,
chyluria can result in loss of important nutrients.

The most dramatic and debilitating result of lymphatic filariasis is
elephantiasis.

Elephantiasis is severe swelling in the limbs, scrotum, breasts and
vulva due to blockage in the lymph vessels caused by nests of adult
worms.

2) OCCULT FILARIASIS

Classical manifestations are not present.
Microfilariae are not found in the blood.

Believed to result from a hypersensitivity reaction to filarial antigens
derived from microfilariae. ( Best known exampleistropical pulmonary
eosinophilia)

Diagnosis: Let us now read the diagnosis for microfilariae as given below:

| dentification of microfilariae in ablood smear by microscopic examination:

Standard method.

The microfilariae that cause lymphatic filariasis circulate in the blood at
night (called nocturnal periodicity).

Blood collection should be doneat night to coincide with the appearance
of the microfilariae, and a thick smear should be made and stained with
Giemsa or hematoxylin and eosin.



e For increased sensitivity, concentration techniques can be used.

Serologic techniques:

e Patients with active filarial infection typically have elevated levels of
antifilarial 1gG4 in the blood and these can be detected using routine

assay’s.

Immunochromatographic card test (ICT):

e High sengitivity and specificity.
e Detects W, bancrofti infection.
e Test kitsarecommercially available.

e Thetest requires 100 microlitre of finger-prick blood drawn at any time,
day or night.

T ™ T ™ T .
C C C
(-) = (+)
= =) =]
NEGATIVE POSITIVE (Weak) POSITIVE

2.5.2 Primary Management and Referral

Lymphedema management

The guidelines for the first level care worker developed by WHO to manage
acute dermato-lymphangioadenitis (ADLA) are asfollows:

1)
A)
B)

C)
D)
E)

F
G)

H)

Treatment for Uncomplicated ADLA:
Give Analgesic such as paracetamol (1g given 3-4 times a day)

Give oral antibiotic such as amoxicillin (1.5 g in 3 divided doses or oral
penicillin) for atleast 8 days. In case of allergy to penicillin, ora erythromycin
(19, given 3 times a day) can be used.

Clean the limb with antiseptic

Check for any wounds, cuts, abscesses and inter digital infection
Give advice about prevention of chronic lymphedema caused by lymphatic
filariasis

Do not give anti-filarial medicine

Home management includes following measures:

e drinking plenty of water

e rest

e |imb elevation

e wriggling of toes

e cooling the limb with cold water.

Follow-up after 2 days at home. If situation does not improve, then refer the
patient to physician.
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2) Treatment of Severe ADLA:

A) Refer the patient to physicianimmediately to receive recommended antibiotic
treatment

e Antibiotics: Inj. penicillin
B) Give analgesic/antipyretic such as paracetamol
C) Do not give anti-filarial medicine
Hydrocele management

e Individuals with scrotal swelling should be referred to a facility for
diagnosis, and if necessary surgery

Check Your Progress 3
1) Which of the following mosquitoes cannot cause Filaria?
A. MansoniaB. Culex C. Aedes D. None of the above

2) List home management measures for filaria.

26 KALA-AZAR (KA)

Kala-Azar is a parasitic disease caused by a protozoa named L eishmania,
transmitted by the bite of infected female phlebotomine argentipes (sand

fly).
The favourable transmission factors are:

e Rura areas where houses are frequently constructed with mud walls and
earthen floors, and cattle and other livestock live close to humans

e Heavy annual rainfall

e Mean humidity above 70%

e Temperature range of 15-38°C

e Abundant vegetation, subsoil water and alluvial soil

Kaa-azar is endemic in 54 districts in the country including districts of Bihar,
Jharkhand and West Bengal besides sporadic casesin 6 districts of eastern Uttar
Pradesh. The State of Bihar alone contributes to more than 70% of total KA
reported from the four States.

2.6.1 Clinical Symptoms and Diagnosis

o [ever

e Splenomegaly and hepatomegaly

e Anaemia

e Weight loss

e Darkening of skin of face, hands, feet and abdomen
e Lymphadenopathy (atypical feature)



Post kala-azar dermal leishmaniasis:

e Severa years after cure of disease

e Multiple nodular infiltration of skin usually without ulceration
Cutaneous leishmaniasis: painful ulcersin part of body exposed to sand fly.

Diagnosis:

In blood examination- Progressive leucopeniaand severe anaemiaare striking
features of Kala-Azar along with progressive declinein total leucocyte count
(Leucopenia). Detection of the causative organism (L eishmania Donovani)
is done through serological tests-like ELISA.

L eishmanin/Montenegro test: Intra-dermal injection of 0.1 ml of leishmanin
isinjected on flexor aspect of forearm and induration measured after 48—72
hours.

2.6.2 Primary Management and Referral

The patients should be given Sodium stibogluconate at the dose of 20 mg/kg
body weight (maximum 850 mg/day) by single injection, intramuscularly for
20-30 days depending on the response. The absence of parasitic load should be
checked at the end of treatment through a splenic/bone marrow smear.

In case of resistance, the second line of management isAmphotericin B at 1 mg/
kg on aternate day for 15-20 days.

Check Your Progress4

1) Which of thefollowing is avector of Kala-Azar?

A) Culex mosquito B) Anopheles mosguito
C) Aedes mosquito D) Sandfly

2.7 JAPANESE ENCEPHALITIS (JE)

Japanese encephalitis (JE) is the leading cause of viral encephalitisin Asia,
with up to 70,000 cases reported annually.

Case-fatality rates range from 0.3% to 60% and depend on the population
and age.

Residents of rural areasin endemic locations are at highest risk, JE does not
usually occur in urban areas.

JE viral activity hasbeen widespread in India. Thefirst evidence of presence
of JE virus dates back to 1952.

First case was reported in 1955.
Outbreaks have been reported from different parts of the country.

During recent past (1998-2004), 15 Statesand Union Territories have reported
JE incidence.

Annual incidence ranged between 1714 and 6594 and deaths between 367
and 1665.
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Mortality of this disease varies but is generally much higher in children.
This disease is most prevalent in Southeast Asiaand East Asia.

It istransmitted by infective bites of female mosquitoes mainly belonging to
Culex tritaeniorhynchus, Culex vishnui and Culex pseudovishnui group are
the chief vectors of JE in different parts of India.

Primarily affects central nervous system.
JE transmission intensifies during rainy season.
Domestic pigs and wild birds are reservoirs of the virus.

Natural hosts of JE virus include water birds of Ardeidae family (mainly
pond herons and cattle egrets).

Pigsplay animportant rolein the natural cycle and serve asan amplifier host
sincethey allow manifold virus multiplication without suffering from disease
and maintain prolonged viraemia.

Dueto prolonged viraemia, mosquitoes get opportunity to pick up infection
from pigs easily.

Man isan accidental and dead end host in transmission cycle dueto low and
short-lived viraemia.

2.7.1 Clinical Symptoms and Diagnosis

Incubation period for Japanese encephalitis virus (JEV) isof 5to 15 days.

Majority of infections are asymptomatic. Only 1 in 250 infections develop
into encephalitis.

JE virus infection presents classical symptoms similar to any other viral
encephalitis.

JE virusinfection may result in febrileillness of variable severity associated
with neurological symptoms ranging from headache to meningitis or
encephalitis.

Severerigors may mark the onset of this disease, headache, fever (38-41°C),
meningeal signs, stupor, disorientation, coma, tremors, paraysis (generalised),
hypertonia, loss of coordination etc.

Prodromal stage may be abrupt (1-6 hours), acute (6—24 hours) or more
commonly subacute (2-5 days).

In acute encephalitic stage includes symptoms noted in prodromal phase,
neck rigidity, convulsions, alteration of sensorium, behavioural changes,
motor paralysisand involuntary movement supervene and focal neurol ogical
deficit is common. Usually lasts for a week but may prolong due to
complications.

Amongst patients who survive, some lead to full recovery through steady
improvement and some suffer with stabilisation of neurological deficit such
asdeafness, emotional lability and hemiparesis may occur in thosewho have
had central nervous system involvement. Mental retardation is usually
developed.

Convalescent phase is prolonged and vary from a few weeks to several
months.



Diagnosis

A) Clinical:

Clinically JE cases present signs and symptoms similar to encephalitis of viral
originand cannot be distinguished for confirmation. However, JE can be suspected
as the cause of encephalitis as a febrile illness of variable severity associated
with neurological symptoms ranging from headache to meningitis or
encephalitis. Symptoms can include headache, fever, meningea signs, stupor,

disorientation, coma, tremors, paralysis (generalised), hypertonia, loss of
coordination etc.

B) Laboratory: Several laboratory tests are available for JE virus detection
which include-

1) Antibody detection: Heamagglutination Inhibition Test (HI), Compliment
Fixation Test (CF), Enzyme Linked Immuno-Sorbant Assay (ELISA) for 1IgG
(paired) and IgM (MAC) antibodies, etc.

2) Antigen Detection: RPHA, IFA, Immunoperoxidase etc.
3) Genome Detection : RTPCR
4) Viruslsolation : Tissue culture, Infant mice, etc

Due to limitations associated with various tests, IgM ELISA is the method of
choice provided samples are collected 3-5 days after the infection.

2.7.2 Primary Management and Referral
Thereis no specific anti-viral medicine or treatment available against JE virus.
The cases are managed symptomatologically.

A) Fever-tap water vigorous sponging, paracetamol

B) Convulsion- anti convulsants

C) Secretion- suction

D) Nil oraly

E) Position of patient- prone with head on one side, oxygen if possible.

Danger signsare:

L ethargy,

Unconsciousness,

Convulsion,

other findings like paralysis, rashesand hepatosplenomegaly etc.

)

If present- Referral isdoneto nearest first referral unit (FRU)

\

Treatment-
e iv.line
e Correction of blood sugar
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e Suction- oxygen

e j.vdrugsi.e. anti-convulsant, if convulsion not controlled
e useof ambu bag if necessary

e Catheterization

e useof mannitol

e Inj. Paracetamol

e Input/Output charting

e Vitals TPR & BP, monitoring.

i

Further danger sign-

Shock, hypotension / low BP/ feeble thready pulse

Need of ventilator- poor respiratory efforts, cyanosisnot managed by oxygen

i

Referral isdoneto tertiary hospital

1) Listthe Danger sign of Japanese Encephalitis.

2.8 DENGUE

Dengue isamosquito-borneviral infection transmitted by female mosquitoes
mainly of the species Aedes aegypti and, to a lesser extent, Ae. albopictus.
The same mosquito which transmits chikungunya, yellow fever and Zika
infection.

There are 4 distinct, but closely related, serotypes of the virusthat cause dengue
(DEN-1, DEN-2, DEN-3 and DEN-4). However, cross-immunity to the other
serotypes after recovery isonly partial and temporary. Subsequent infections by
other serotypes increase the risk of developing severe dengue.

Infected symptomatic or asymptomatic humans are the main carriers and
multipliers of the virus, serving as a source of the virus for uninfected
mosquitoes.

Patients who are already infected with the dengue virus can transmit the
infection (for 4-5 days; maximum 12) via Aedes mosquitoes after their first
Ssymptoms appesr.

It iscommon in urban habitats due to improper water management facilities,
water accumulation in non-degradable tyres, coolers, flower vases in the
apartments etc.

Overhead tanks, ground water storage tanks and septic tanks are usualy the
primary habitats. That is, Ae aegypti breedsa most entirely in man-made water
receptacles found in and around households, construction sites, factories.

Unlike other mosquitoes Aedes aegypti is a day-time feeder; its peak
biting periods are early in the morning and in the evening before dusk
(sunset).



2.8.1 Clinical Symptoms and Diagnosis

Dengue Fever Dengue Haemorrhagic Dengue Shock
Fever (DHF) Syndrome (DSS)
Flu-like symptoms and | Fever and Haemorrhagic | Dengue Shock Syndrome

lastsfor 2-7 days.
Denguefever usualy
occurs after an
incubation period of
4-10 days after the bite
of the infected mosquito.

High Fever (40°C/104°F)
Isusually accompanied
by atleast two of the
following symptoms:

e Headaches

e Pain behind eyes
¢ Nausea, vomiting
e Swollen glands

e Joint, bone or
muscle pains

e Rash

manifestation (positive
tourniquet test)

Evidence of plasma
leakage

Spontaneous bleeding
Circulatory failure (weak
pulse, narrow pulse
pressure (20 mmHg),

hypotension, restlessness).

Profound shock with
undetectable BP and pulse

isof short duration (12-
24 hrs), but can befatal.

Usudly SystolicBPfalls
late, but pulse pressure
(Systolic BP-Diastolic

BP) deteriorates much
earlier 20 mmHg

If prolonged, Shock
causes metabolic
acidosis and multi
organ failure

Hypovolemic shock

due to plasmaleakage
Pleura effusion, Ascites

(plasma leakage to
pleural & peritoneal
cavities)
Hypothermia-Cold
clammy skin Fulminant
hepatic failure

Laboratory findings:

L eucopenia(WBC
<5000 cells/mm?).
Thrombocytopenia
(Patelet count <150 000
cells'mm3).

Rising haematocrit
(5%-10% ).

No evidence of plasma
loss

Laboratory findings:

Thrombocytopenia
<100000 cellg/ mm3;
Haematocrit rise 20%

Laboratory findings:

Increased Packed Cell
Volume - the earliest
feature of Dengue
Haemorrhagic Fever

Decreased Platel et
Decreased Total
L eucocyte Count
Decreased Serum
Albumin
Increased Liver
Function Tests
Serological Tests

2.8.2 Primary Management and Referral

All dengue patients must be carefully observed for complicationsfor atleast
2 daysafter recovery fromfever. Thisisbecauselifethreatening complications
often occur during this phase. Patients and households should be informed
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that severe abdominal pain, passage of black stools, bleeding into the skin or
from the nose or gums, sweating, and cold skin are danger signs.

e If any of these signs is noticed, the patient should be taken to the hospital.
The patient who does not have any evidence of complications and who has
been afebrile for 2—3 days does not need further observation.

e Fluid Intake- Ora or Intravenous (IV).
e ORSand fruit juices should be preferred over water
e Antipyretics- Paracetamol.

e Avoid Aspirin (May cause Reye's Syndrome) and other NSAIDS, e.g.
I buprofen (these may cause gastric bleeding).

e Monitor for warning signs.
e Daily check packed cell volume from Day 3 of fever till Day 2 after fever.
Referral

e Patient should be referred for platelet transfusion; if platelets are below
10,000/cu.mm, but the patient should not be discharged unless the platelets
are more than 50,000/cu.mm.

e Extremes of age, pregnancy, peptic ulcer disease, menstruation, haemolytic
anaemia, G6PD deficiency, thal aessemic patient, patientson steroids, NSAIDs
or chronic conditionslike Diabetes, Hypertension, Asthma, Cirrhosis should
be considered as high risk patientsand should bereferred asearly aspossible,
of needed.

Check Your Progress 6
1) Which of the following is not found in Dengue?

A) DecreasingWBC B) Decreasing Platelets C) Decreasing leucocytes
D. Decreasing Liver function tests

2.9 CHIKUNGUNYA

You havelearned in previous section regarding various other vector borne diseases.
Chikungunyaisone of themwhichistransmitted by abite of infected mosguitoes.
Itisaviral disease, which wasfirst reported fromAfricafrom whereit hasderived
itsname Chikungunya, meaning “that which bendsup”. Thisisareferenceto the
Chikungunya symptom where patients walk in a bent posture due to joint pain.

Two types of Aedes species are implicated in causing this disease, Ae.
aegypti and Ae. Albopictus. Ae. aegypti mosquito (which you must be familiar
from yellow fever section) is the primary transmission agent of Chikungunya
Virus in Indian subcontinent. Aedes aegypti bites during daytime and breed in
stored water. Presence of stagnated water in and around human inhabitation is
one of the main causes of increased Aedes mosquito population.

2.9.1 Clinical Symptoms and Diagnosis

Chikungunyatypically startswith one or more of thefollowing symptoms- chills,
fever, vomiting, nausea, headache and joint pain. Symptoms usually begin 37
days after being bitten by an infected mosquito. The attack is sudden and
sometimes it is accompanied with rashes. Severe joint pain is the main and the



most problematic symptom of Chikungunya. Other lesscommonly seen symptoms
includes mouth ulcers, loss of taste and conjunctivitis. Initial symptomsaresimilar
to dengue fever. It isusually NOT life threatening and most patients feel better
within aweek. But the joint pains can last for along time and full recovery may
take months. Chikungunya disease does not often result in desth, but the symptoms
can be severe and disabling. People at risk for more severe disease include
newbornsinfected around the time of birth, older adults (>65 years), and people
with medical conditions such as high blood pressure, diabetes, or heart disease.
Usually patient gets life long immunity from infection and hence re-infection is
very rare.

Diagnosis

Diagnosisis based on serological test and virological methods done on patient
suspected of having chikungunya. Serological test includes enzyme-linked
immunosorbent assays (ELISA), which may confirm the presence of anti-
chikungunyaantibodies. EL1SA test isvery sensitive but antibody |evelsare not
enough during the first week after the onset of symptoms to be detected. The
virusmay beisolated from the blood during thefirst few daysof infection. Various
reversetranscri ptase—polymerase chain reaction (RT-PCR) methodsare available
but are of variable sensitivity, so only some are suited for diagnosis. So samples
collected during the first week after the onset of symptoms should be tested by
both serological and virological methods (RT-PCR).

2.9.2 Primary Management and Referral

Thereisno specificantiviral drug trestment for chikungunya. Treatment isdirected
primarily at relieving the symptoms, including the joint pain using anti-pyretics,
optimal analgesics and fluids. There isno commercial chikungunya vaccine.

e Typical trestment includes
e Get plenty of rest.
e Drink fluidsto prevent dehydration.
e Take medicine such as paracetamol to reduce fever and pain.

e Do not take aspirin and other non-steroidal anti-inflammatory drugs
(NSAIDS until dengue can be ruled out to reduce the risk of bleeding).

e Ifthepatientisaconfirm caseof chikungunya, then prevent mosquito bites for
the first week of theillness.

e During the first week of infection, chikungunya virus can be found in
the blood and passed from an infected person to a mosquito through
mosquito bites.

e Aninfected mosquito can then spread the virus to other people.

Since chikungunya is cured by immune system in ailmost all cases there is no
need to worry. Alternative medical systems such as ayurveda and homeopathy
have specific treatments for Chikungunya. Many of these treatments are hel pful
in reducing the symptoms especially the joint pain.

Preventive measures against chikungunya:

The proximity of mosquito vector breeding sites to human habitation is a
significant risk factor for chikungunya. Prevention and control relies heavily

on reducing the number of natural and artificial water-filled container habitats
that support breeding of the mosquitoes. During outbreaks, insecticides may
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be sprayed to kill flying mosguitoes, applied to surfacesin and around containers
where the mosquitoes land, and used to treat water in containers to kill the
immature larvae.

For protection during outbreaks of chikungunya, clothing which minimises skin
exposureto the day-biting vectorsis advised. Repellents can be applied to exposed
skin or to clothing in strict accordance with product label instructions. Repellents
should contain DEET (N, N-diethyl-3-methylbenzamide), IR3535 (3-[N-acetyl-
N-butyl]-aminopropionic acid ethyl ester) or icaridin (1-piperidinecarboxylic acid,
2-(2-hydroxyethyl)-1-methylpropylester). For those who s eep during the daytime,
particularly young children, or sick or older people, insecticide-treated mosquito
nets provides good protection. Mosquito coils or other insecticide vaporisers
may also reduce indoor biting.

Basic precautions should be taken by people travelling to risk areas and these
include use of repellents, wearing long sleeves and pants and ensuring rooms are
fitted with screensto prevent mosquitoes from entering.

We areyet to find avaccinefor Chikungunya. The good newsisthat anumber of
Chikungunyavaccines arein experimental stage. Currently theonly way to prevent
Chikungunya disease to avoid mosquito bites! Chikungunya virus spreads from
human to human only through mosquito carrier. Hence mosquito breeding control
isthe best way to fight Chikungunya.

Check Your Progress7

1) Listthe vectors causing Chikungunya.

2) True/False
1)  Eating infected poultry transmits Chikungunya. (T/F)

i) Severejoint painisthe most problematic symptom of Chikungunya.
(TIF)

iii) If not treated on time, Chikungunya may be life threatening. (T/F)
iv) Chikungunyais self-limiting disease. (T/F)

3) Fill inthe blanks:
1) Vector of Chikungunyabitesduring...........

i) Thesymptomsof ............ resemble Chikungunya during initial
days of infection.

4) ............control isthe best way to fight Chikungunya.

210 LET USSUM UP

Inthisunit we have discussed in detail sregarding various vector borne diseases, their
symptomsto identify the disease early and diagnose using appropriate diagnostic test
to confirm the disease so that prompt treatment can be started and timely referral
could bedonein case of an emergency. We have a so discussed preventive and control
measures to reduce the burden of communicable diseasein India.
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2.11 MODEL ANSWERS 1 - Vector Borne Diseases

Check Your Progress1

i) A ii)C

Check Your Progress 2

i) B

1) Thefever attacks have three distinct stage:

1) Cold Stage: Headache, nausea, vomiting and chills with rigors. The
temperature rises, and this stage lasts for an hour.

2) Hot Sage: The headache worsens and the body temperature is very hot. It
lasts for 2—6 hours.

3) Sweating Stage: The temperature drops down to normal with profuse
sweating.

Check Your Progress3
1) C
2) Home management includes following measures:
e drinking plenty of water
e rest
e limb elevation
e wriggling of toes
e cooling the l[imb with cold water.

Check Your Progress4

1) D

Check Your Progress5

1) Lethargy, Unconsciousness, Convulsion,
Check Your Progress 6

1) C

Check Your Progress7

1) Aedesaegypti and AedesAlbopictus

2) i) Fase, ii) True, iii) Fase, iv) True

3) i) day time, ii) Dengue, iii) mosquito breeding
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3.0 INTRODUCTION

In the present unit we will outline the clinico-epidemiological features of Vaccine
Preventabl e diseases; vaccines used against them; and theimmunisation programme
employing thesevaccines.

TheVaccine Preventable Diseases (V PDs) are the diseases which can be prevented
by givingthevaccine. Therearemany such diseases, but under theUIPthemgjor killer
or disabling diseases of childhood areincluded. Theseare Tuberculosis, Diphtheria,
Pertussis, Tetanus, Poliomyelitis and Measles. This unit describes the salient
epidemiologica festuresof theseVVPDsunder the National Programmeaswell ashow
the disease could be prevented.

3.1 OBJECTIVES

After reading thisunit, youwill beableto:
e enumeratevaccine preventablediseases,

e explainmodeof spread of infectious diseases;
e identify symptomsand sgnsof infectiousdiseases, and
e  describe preventive measuresfor control of infectious diseases.

3.2 TUBERCULOSS

Tuberculosisisacommunicabl e disease caused by a bacterium (Mycobacterium
tuberculosis). Itisoneof themost frequent causes of death intheworld. Annually, 3-
4 million peopleare dying dueto the disease, out of which 90% of these deaths occur
indeveloping countries. Itishighly prevalentinAsiaand Africa It usudly attacksthe
lungs, but other partsof thebody, including thebones, jointsand brain might be affected.

3.2.1 Mode of Spread

Pulmonary tuberculogsisanar borneinfection. When any infective caseof tuberculoss
coughs, largenumber of livebacilli iscoughed intheair wherethey remain suspended
for avariable period depending upontheir sze. A personinhdingair that containing TB
bacilli becomesinfected. Chance of spread of TB ismorewhere peoplearelivingin
overcrowded conditions, when they do not seek appropriate careintimeand whena
childispoorly nourished.

Therisk of developing TB ishighest in children under 3 yearsof age. Personswith
weakened immune systems, such asthosewith HIV/AIDS, aremost likely to devel op
the diseasesthan those with normal immune systems.

Incubation Period : Thetimefrom exposureto infection to the devel opment of positive
tuberculin test rangesfrom 3—-6 weeks, and thereafter the devel opment of disease
dependsupon

e Closenessand duration of contact
e  Severity of diseaseintheindex case
e  Sputum positivity statusof theindex case

Communicable Diseases
2 - Infectious Diseases

31



Communicable Diseases and
Management Under National
Health Programme

32

e Defensestatusof thehost

e Precipitating factor(s) in host; such asan attack of measlesor pertussis.
Thus, theincubation period may vary fromweeksto years.

I nfectivity

Aslong asbacteriaispresent in theinfective material and environment.

3.2.2 Symptoms and Signs

Tuberculosis issuspectedwhenanill child hasahistory of chronicillnessthat includes
cough and fever for 3—4 weeksor more, chest pain and hemoptys's, areconsidered as
cardinal festuresof thedisease. Weight |oss, aninability toreturnto normal health after
measl es or whooping cough and history of contact with an adult case of pulmonary
tuberculossarethe other festures.

Extra-pulmonary disease may al so be present, with manifestations suggestive of
tuberculossin other organsincluding theskeletdl system, centra nervoussystem, gastro-
intestinal tract, genito-urinary system, eyes, ear, heart and skin.

Infact children aremorelikely to devel op extra-pulmonary diseasethan adults. On
examination there may be more than one symptoms, such as malnutrition,
lymphadenopathy, chest pain, hepatomegaly and/or splenomegay, meninged sgnsand/
or pleural effusion or ascites.

Amongal formsof tuberculosis, Tubercular Meningitis(TBM), Miliary Tuberculosis
and Disseminated Tuberculos sarethemost dangerousforms. TBM ismostly seenin
children between 6 monthsand 4 yearsof ageand ischaracterised by sgnsof meninged
irritation, convulsions, cranid nervepardysisand coma. InMiliary Tuberculoss, small
discrete millet seed like shadows appear in all parts of thelungs. In Disseminated
Tuberculosis, thebacilli spread to distant sitesthrough lympho-haematogenousroute
and may reach liver, spleen, bones, jointsetc.

3.2.3 Prevention

The best protection availablefor children against spread of tuberculosisinfectionis
immunisation with BCG vaccine. Those having the disease should be promptly treated
with appropriate anti-tubercular drugs. Early diagnosisand treatment under RNTCP
will convert the patient to non-infectioustypewithin 48 hoursin mgjority of thecases
and prevent further spread of the diseasein the community.

BCG Vaccine

ThelettersB, Cand G stand for Bacillusof Cametteand Guerin. “Bacillus’ describes
the shape of the bacterium. Calmette and Guerin are the names of the scientistswho
devel oped the vaccine. BCG vaccine comesin apowder form. Beforeuse, it must be
recongtituted with theaccompanying diluent (Normal Saline). Therecondtituted vaccine
iseven more sensitiveto heat than the powder. Therefore, it must beused inthe same
session or withinfour hourswhichever isearlier. During the sesson thevaccine should
be kept in shadow or covered with black paper to prevent exposureto sunlight.

BCG vaccineprotectstheinfantsand young children against childhood tuberculosis.
Itsrolein prevention of childhood miliary tuberculosisand tubercular meningitisiswell
documented.

Timeof administration

BCG vaccineisgiven soon after birth, preferably, beforethe discharge of the patient
fromthe hospital after delivery. Asper UIR, it should be completed before the child



completesthefirst birthday. It should not be given to children who have signsand

symptomsof AIDS. However, itisnot contraindicated in HIV positivechildren.

Communicable Diseases
2 - Infectious Diseases

SorageTemperature
BCG vaccine and diluent should be stored at atemperature between +2°Cto +8°Cin
ILR.
BCGAdministration Guidelines
Recommendation Comments
Age Atbirth If not givenat birth, it canbe
givenat 6 weeksof agewith
first dose of pentavaent and
OPV, but at adifferent Site.lf
missed at this age also, it
must be given as a single
dose any time before 12
monthsof age.
Doseamount Newborn (upto 1 month
of age): 0.05ml
Others (after 1 month):
0.1ml
Number of doses One
Injectionsite, route | Left upper arm at the Thevaccinesiteisprepared
insertion of deltoid, by cleaning with sterilewet
intra-dermal swab. Butinno case should
Spirit or antiseptic be used.

Normal Reaction

After successful vaccination withthe BCG vaccine, asmal eevation (whedl of 5mm)
appearsat theinjection site. Thisusually disappearswithin 30 to 90 minutes. After
approximately 3to 4 weeks, aninduration devel opsfollowed by alump or papul e of
5-8 mmin diameter. The papule ulceratesleaving ascar at the site of vaccination
within 10-12 weeks. Nothing should be applied onit. Presence of scar tellsyou that
the child hasbeen successfully immuni sed.

Remember:

e  Tuberculosisisoneof themost frequent cause of deathin theworld.

e Annualy 3-4 million peopleare dying, with up to 90%in devel oping
countries.

e Childrenaremorelikely to devel op extra-pulmonary diseasethan adults.

e ImmunisngthechildwiththeBCG vaccineat theright age, withtheright
dose and correct temperature prevents childhood tubercul osis.

¢  Recondituted BCG should be used within4 hoursand should be protected
fromsunlight.

e Early diagnosis, prompt, appropriate and complete treastment under
medical supervision makesthe person bacteriafree. Hencethe patient
becomes non-infectiousto others.

e Defaultinginthetreatment leadsto multi-drug resistance caseswhich
subsequently spread the resistant type of infection to others.
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3.3 DIPHTHERIA

Diphtheria is a communicable disease caused by a bacterium known as
Corynebacterium diphtheria. It tends to be a disease of the colder months and of
temperate climatic zones. The bacteriaproduces atoxin, which causeslocal tissue
necros s. The bacteriaand necrotic cellswith serofibrinous material form agrayish
white pseudomembrane. It bleedswhen attempts are madeto dislodgeit. Thereis
inflammeation and oedemaof the surrounding tissue. By itsdistal action, thetoxin causes
neuritis, myocarditisand rena damage. These complicationshave animportant impact
onthe hedlth of the affected individual sparticularly myocarditis, which may lead to
desth.

3.3.1 Mode of Spread

Therespiratory tract isthe most common portal of entry. The secretionsor discharge
from an infected person/carrier isthe source of infection. The disease spreads by
droplet infection and direct contact aswell asby fomites. Thebacteriasurvivedrying.
Occasiondly, vulva, conjunctiva, skinwound, internd ear areinvolved. Peopleinfected
with diphtheriausually becomeill withintwoto fivedays. Infected individualscan
spread the disease to othersfor up to four weeks. During outbreaks and epidemics,
somechildrenmay carry thegermwithout showing any signsor symptomsbut can il
spread the disease to other people (healthy carriers). The spread of the diseaseis
facilitated in overcrowded and poor living conditions.

Incubation Period

Theincubation periodis2-5 days.
I nfectivity

Thepatient isinfectivetill thevirulent bacteriaare presentinthelesonwhichisusualy
2—4 weeks.

3.3.2 Symptoms and Signs

The early symptoms are sore throat, loss of appetite, slight fever and cervical
lymphadenitiswhen diphtheriaaffectsthethroat and tonsils. Within two to three days,
abluish-whiteor gray membraneformsinthethroat and tonsils. If thereisbleeding the
membranemay becomegrayish-green or black. It sticksto the soft palate of the throat
and bleeding may occur if attemptsaremadeto removeit. In severe case, themembrane
may obstruct airway. The patient may recover at thispoint or may develop severe
wesknessand diewithin six toten days. Patientswith severedisease may not necessarily
develop high fever but may devel op swelling of the neck and obstruction of theairway,
which can cause death, if not managed properly.

InLaryngedl Diphtheriathereishoarsenessof voice, croupy cough, inspiratory stridor
with indrawing of chest, subcostal, suprasternal recession. Nasal diphtheriais
characterised by serosanguinous/purulent rhinitis. It may be associated with shallow
ulceration of noseand upper lip.

In cutaneousdiphtheria, thelesionsmay be painful, red and swollen. Any chronic skin
lesonsmay becomeinfected with diphtheria

Common Complications
e Myocarditis

e ToxicNeuropathy

e Pdlatd Pasy



e Facia or Larynged NervePal sy
e Polyneuritis

e Digphragmatic Paralysis

3.3.3 Prevention

Early diagnosisand prompt trestment with antibiotic and Anti-diphtheriaserum (ADS)
may savethelifeand halt the spread of the disease.

Themost effectiveway of preventing diphtheriaisto actively immunisethe child with
the DPT containing “ Pentavalent” Vaccine. Transplacentally acquired antibodies
received from mother may protect the child for ashort period (about six months
maximum in mgjority of the cases).

Pentavalent vaccine is given at the age of 6 weeks, 10 weeks and 14 weeks
followed by aDPT booster dose (First dose) at 16 months (16-24 months) under
the Universal |mmunisation Programme and asecond booster doseisgiven at 5
yearsof age. The second dose is administered with aminimum gap of four weeks
after thefirst dose.

How isit Sored?

Pentavalent and DPT vaccines should be stored at atemperature between +2° to
+8°C. Thediptheriaand tetanustoxoid componentsand pertussis-killed bacilli of DPT
vaccine are damaged by freezing and at atemperature above 8°C.

If DPT vaccineiskept for alongtime, solid particlesseparatefromtheliquid and look
likefine sand at the bottom of thevial. Shaking thevia mixesthevaccineandliquid
again. However, if thevid wasfrozen any time, it will not mix-up and theflocculeswill
be seeninthevaccine. Thistestiscalled the SHAKE TEST. A via with positive
Shake Test should not be used and should be discarded.

Adversereaction of convulsion (thoughrare) isinherentinthe‘ Pertussis' component.
Therefore, the DPT vaccineshould NOT begivento children over 7 yearsof ageor to
the children who, suffered from convulsionin past following thedose of thisvaccine.

Number and Amount of Doses

Three primary doses of Pentavalent vaccineat 6, 10 and 14 weeks and two booster
dosesaregiven, each containing 0.5 ml.

Whereand How isit Given?
DPT isinjectedinto themuscle (intrasmuscular) on the antero-lateral sideof thigh.
SideEffects: Reactionsto DPT vaccineareusualy mild which include:

e Fever: Achildmay havefever inthe evening after receiving DPT vaccine. The
fever should disappear within aday. Please note: fever that beginsmorethan 24
hoursafter aDPT injectionisunlikely to be areaction dueto thevaccine.

e Soreness: Somechildrenmay havepain, rednessor swelling a theinjection site.

e Abscess: Anabscessmay devel op aweek or moreafter aDPT injection. Please
notethat the abscessisnot dueto vaccineitself but dueto error in technique of
givingthisvaccine. Thisisaprogrammatic error. Therefore, aclosemonitoring on
theincidence of abscessismandatory. The abscess can occur because:

e Anun-sterileneedleor syringewasused
e Thevaccinewasnot injected into themuscle.
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Abscess, following vaccination, isdueto programmatic failure, which meansdue care
isnot taken at thetimeof sterilisation or dueto faulty technique.

e Convulsion may occur rarely.
Pentavalent and DPT administration guiddinesaregivenin the Box below:

Recommendations Comments

Age Pentavalent vaccine If achildisnot given
1% dose: 6 weeks pentavalent vaccineat 6
2" dose: 10 weeks weeks, it canbegiven as
3 dose: 14 weeks soonaspossibletheresfter.
DPT vaccine Wait 4 weeks between
1% booster: 16-24 months | doses.
2" booster: 5years

Doseamount Usually 0.5ml for each
dose

Number of doses | Threeprimary andtwo
booster doses

Never immuniseinthe
buttock.

Muscleof antero-latera
Sdeof thigh

Injection site

3.4 PERTUSSIS

A highly communicabl e disease caused by abacteriaknown asBordetellapertussis
and occasiondly by Bordetellaparapertussis. Pertussis isal atinword which means
intense cough (Per = intense and tussis= cough). It occursmostly in childrenupto 5
yearsof age. Thechildren suffering from pertussishave bouts (paroxysms) of coughing
spells, characterised by atypical whoop sound for which thediseaseisalso called
Whooping Cough. Theword Pertussisis preferred to whooping cough asmost of the
infantsdo not have whoop.

The non-immunised children were attacked more. Theincidenceismorein areaswith
low coverage of Pentavaent/DPT vaccine. Thediseaseismost dangerousin children
under oneyear of age and leaves|ong-term respiratory disabilities.

3.4.1 Mode of Spread

Thedisease spreadsby droplet infection with attack rate nearly 100%. It spreadsvery
easly from person to personin droplets produced by coughing or sneezing. In many
countriesthe disease occursin regular epidemic cyclesof threetofiveyears.

Incubation Period

Theincubation periodis3—12 days, and can beupto 21 days.

I nfectivity

A week after the exposureto about 3 weeks after the onset of paroxysmal stage.

3.4.2 Symptoms and Signs

Thereareusualy threedistinct phasesof thediseasewhich arecatarrhal, paraoxysmal
and conva escence.

Catarrhal phase
e Commoncold



¢ Runningnose

o \Watery eyes
e Sneing

e [eve

e Mildcough

The catarrhal phaselastsfor two weeks.
Par oxysmal Phase (2—4 weeks)

The cough gradually worsensand involves numerous bouts of rapid coughing. At the
end of these boults, the child takesin air with ahigh-pitched whoop. During the bout of
cough, child may get sub-conjunctival haemorrhage. Thechild may turn blue because
of lack of oxygen duringlong boutsof coughing. Vomiting and exhaustion often follow
the coughing attacks, which are particularly frequent a night. Thefindingson physical
examination between the paroxysmsmay benormal. Thisstage usudly lastsfor oneto
six weeks but may continue upon ten weeks. The attacks become milder with the

passage of time.
Convalescence (24 weeks)

Inthis phasewhen recovery takes place, the number, severity and duration of attacks
decreaseto cometo an end.

Complications
Complicationsaremaost commoninyoung infants.

e Regpiratory: Pneumonia, apnoea, laryngospasm, pneumothorax, emphysemaand
reactivation of tuberculossarethemost important respiratory complications. Most
of thedeathsaredueto bacterial pneumonia

e  Subconjunctival haemorrhage, epistaxis.

e CNS: Cerebral hypoxiaresultinginto seizures. Therearereportsof intra-cranial
haemorrhagea so.

e  Others Poor intake, manutrition, frenular ulcer, inguina hernia, recta prolapse.

3.4.3 Prevention

Whooping Cough or Pertussisisprevented by immunisation by killed bacteria vaccine,
which iscombined with diphtheriaand tetanustoxoid. Primary immunisation with
Pentava ent/DPT vaccineand booster dosesasper UIP prevent pertussis. Thoughitis
rare, it must bekept in mind that the DPT vaccine, because of its pertussiscomponent,
may cause convulsions. Therefore, theattendant of the child should be asked to wait
for about half-an-hour after administration of DPT vaccine. It must also bekept in
mind that if the child develops convulsionsafter thefirst dose of pentavalent vaccine,
then next dose should bewithheld.

Remember:

e  Pertussisisabacteria infection, which spreadsfrom person to person by
sneezing and coughing aswell asthrough fomites.

e Thediseaseisextremely contagious, especially where peoplelivein
crowded conditionswith poor sanitation and nutrition.

e Infantsand very young children are most vulnerabletoinfectionsthat
have serious complicationsand die from complicationsof the disease.
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e Themost effectiveway to prevent pertussisistoimmuniseal children
below one ear of age with 3 doses of pentavalent vaccine aswell as
administering two booster doses.

Check Your Progress1
1) Fillintheblanks
)  Causativeorganismfor tUDErCUlOSISIS.........ccoeverueererieieenereeeeeeee

i) InMiliary tuberculosissmall discrete millet seed like shadows appears

i) BCGcanbesafely administeredin.........cccoveeeennccnenennne children
dso

iv) A Pentavalent Via with positive SHAKE TEST should be..................
V)  Routeof administration for DPT iS........cooeovrriinrenneenecseseeeseeeens
2) TrueFdse

i)  Lymphadenopathy is one of the Extra-pulmonary symptoms of
Tuberculoss.

i)  BCG vaccine must bereconstituted with distilled water.

i)  Presence of scar after BCG administration means infant has been
successtully immunised.

Iv) Pentavalent vaccine containsDPT and OPV.

v) Causativeorganismfor Tetanusisspread through soil.

3.5 TETANUS

It isacommunicable disease caused by an anaerobic organism, Clostridium
tetani. Theorganismispresent in soil, dust and alimentary tract of variousanimals.
The organism forms spores, which may survive boiling but not autoclaving. It
produces atoxin tetanospasmin, which isresponsible for the spasm of muscles
in affected persons. Because of the spasms, the face and body assume an
abnormal condition.

It can affect any age but the disease in newborn, known as Neonatal Tetanus(NNT),
isvery fatal. Thetetanus occursdueto contamination of wound by soil and dirt. A child
with otitismediaisalso vulnerableto devel op tetanus. NNT can occur dueto cutting
of cord by un-sterilised blade or application of dirty substance on umbilical stump of
the newborn baby of amother who did not receive proper immunisation against tetanus

during pregnancy.
Tetanusisan important endemicinfectionin IndiaThegoal isto eliminate NNT to

thelevel below 1 caseper 10,000 livebirthsin every district. For al deliveriesto be
conducted by trained personndl.

DidrictsareclassfiedinIndiainto 3 categories:



Rate/1000 TT,Coverage Attended
LB (%) Deliveries
(%)
NT highrisk >1 OR <70 OR < 50
NT control <1 AND >70 AND >50
NT eimination <0.1 AND >90 AND >75

Materna and neonatal tetanus have been €iminated from Indiaand South East Asian
Region (SEAR) in 2016.

3.5.1 Mode of Spread

Tetanusisnot transmitted from person to person. A person may becomeinfected if soil
or dung entersawound. Tetanusgermsarelikely to grow in deep puncture wounds
caused by dirty nails, needles, barbed wire, thorns, wood splintersand animal bites.

A newborn baby may becomeinfected if theknife, razor or other instrument used to
cut theumbilical cordisdirty or rusted and containsgerms. I nfection may aso occur if
cow dung or ashisapplied todressthecord or if soil entersthe baby’snaval. Infants
and children may a so contract tetanusthrough dirty Instrumentsused for circumcision,
scarification and skin piercing, tattooing and when dirt, charcoal or other unclean
substances are rubbed into awound.

Incubation Period

TheNNT usualy manifestsbetween 3-12 daysof birth. In older children and adults,
theincubation period isusually between threeto ten days, but may beaslong asthree
weeks. The shorter theincubation period, moreisthe severity of diseaseand higher is
therisk of degth.

I nfectivity
Itisnot transmitted from person to person.

3.5.2 Symptoms and Signs

Inolder children, thereismasseter spasm|eading tolockjaw (trismus) and difficulty in
swalowing. Thisisfollowed by stiffness, difficulty in chewing, dysphagia, drooling of
sdivaand neck musclespasm. Theremay befever. Characterigticaly, themusclespasm
can betriggered by touch, light of sound. Sensorium remainsnormal. Newborn baby
with tetanus (NNT) appears normal at birth but is unable to suck at the onset of
disease after 3daysof birth. Thisisthe presenting feature. L ater, they developtypica
faceof tetanus(clenching of jaw, lateraly drawnlipsand raised eyebrows) withlockjaw;
even contraction of musclesof thefaceisvisible. Thewholebody becomesgtiff, savere
muscle contractions and convulsions occur, the body is bent backwardsin abow
shape dueto spasm of muscles of back and death followsin most cases.

3.5.3 Prevention

Neonata Tetanus can be prevented by:

e  Immunising pregnant womenwith two shotsof Inj Tetanus Toxoid, which should
be administered at theinterval of 4 weeks each — 2nd dose/booster dose (in
casetwo doses given in the earlier pregnancy) given atleast 4 weeks before
delivery

e Ddiveriesby trained personnel and training Traditiona Birth Attendants(TBA)

e Conductingdeliveriesby following 5 Cleans
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Five Cleans
e Cleansurface
e CleanHands
e Cleanrazor blade
e Cleancordtie
e  Clean cord stumpwithout any applicant

Other measuresof prevention of tetanusinclude—

Pravention of tetanus _I

General preventian Prevention of Tetanus
Prevention of Neo-

Natal Tetanus (NT) | after Injury
-

1. Active Immunisation

2. Passive Immunisation

oy

Passivel mmunisation

e Surgical cleaning of wound/ removal of foreign body or necrotic tissue should be
doneunder cover of antibioticand TIG

e Tetanusimmunoglobulin (T1G) 250-500 units|.M. should begivenin highrisk
cases before the onset of symptoms.

Activelmmunisation
e Tetanusisbest prevented by activeimmunisation with tetanustoxoid.

e  All pregnant women should receivetwo doses of tetanustoxoid. Thefirst doseis
given as soon asthe pregnancy is detected followed by a second dose after a
minimum gap of 4 weeks.

e Thisprotectsboth themother and the newborn from tetanus.

e  Theroutineimmunisationwith pentavaent, DPT and TT at appropriateage (6,10
and 14 weeks, 16-24 months, 5, 10 and 16 years) asper Ul P schedul e protects
thechild against tetanusfor lifelong.

Remember:

e  Neonatal tetanus remainsaserious health problem in areaswith poor
immuni sation coverage and unclean ddivery practices, which arefollowed
duringthechildbirth.

e Ifuntreated, tetanusisavery fatal diseaseat any age.
e  Themortdityisvery high.
e  Tetanusiscaused by Clogtridium tetani found inthenatura environment.

e  All pregnant womenshouldreceiveatleast twodosesof TT at theinterval
of 4 weeks each. The last one should be atleast 4 weeks before the
expected date of delivery.
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e Infectionoccursduetoinjury by anunclean objectsor cutting umbilical
cord with un-sterile blade during unclean delivery practices.

e Remember 5clean. i.e. clean surface, clean hands, clean blade. clean
cordtieand cleanumbilical cord.

e Mgority of newbornswithtetanusdiei.e. NNT hasnearly 100% mortality
rete.

TT Vaccine

ItisaToxoid capableof inducing immunity against tetanus. When givento awoman
who ispregnant, theantibodiesthat formin her body crossthe placentato thefoetus.
These antibodies protect the baby against tetanus during birth (Neonatal Tetanusor
NNT) and for afew monthsthereafter. They also protect the woman against tetanus.
Theshaketestisperformedin caseof TT vaccinealso.

How isit Sored?

Tetanustoxoid should be stored at atemperature between +2°C and +8°C. It should
never befrozen or exposed to temperature above +8°C.

Whenisit Given?

Under the UIP, apregnant womanisgiventwo dosesof TT. First doseisgiven as
soon aspregnancy isdetected and the second doseisgiven four weeksafter thefirst
dose. It should a so he ensured that the last dose is given atleast 4 weeksbeforethe
expected date of delivery. If thewoman hasreceived two dosesof TT withinthelast
3years, then only one booster dose needsto be given during present pregnancy.

National Immunisation Schedulefor Pregnant Women
Vaccine When to give Dose | Route Site
TT-1 Early in pregnancy- including 0.5ml IM Upperarm
first trimester
TT-2 After minimum 4 weeksof 0.5ml IM Upper arm
TT-1but before 36 completed
weeks
TT- If received 2 TT dosesinlast 0.5ml IM Upperam
Booster | 3years, thenonly abooster
doseisrequired
T 10& 16years 0.5ml IM Upper am

TTisalsogiventoadl childrenat 10 and 16 yearsof age under routineimmunisation
programme.

Number and Amount of doses
Two dosesaregiven, each of 0.5ml, given atleast 4 weeks apart.

TT —periodsof protection

Beneficiary When given Period of
Protection
Pregnant women TT1:asearly aspossiblein
pregnancy
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Beneficiary When given Period of
Protection
TT2: atleast 4 weeks after
TT1
Children At 10yearsof age (2 doses 3years
if not given before)

At 16 yearsof age ( 2 doses 3years
if notgivenearlier)

(5+2) doses schedule Pentavalent at 6, 10 and Longterm
14 weeks DPT booster immunity
dosesat 16-24 monthsand
S5yearsof ageTT at 10and
16 yearsof age

Whereand How isit Given?
TT isinjected into the muscle of the upper arm.
Side Effects

After injection awoman may have mild pain, redness, warmth and swelling for oneto
threedaysat theinjection site. Thisisvery mild and doesnot require any treatment.

Prevention of Tetanusafter Injury

Surgical Toilet in all Wounds
Wounds< 6hrs, Clean, non- Other Wounds
penetratingwith negligible
damage
Immunity category & Tx Immunity category & Tx
A | Nothingmorerequired Nothing morerequired
B | Toxoid1dose Toxoid 1 dose
C | Toxoid1ldose Toxoid 1 dosetHuman Tet Ig
D | Toxoid completecourse Toxoid complete course +Human
Tetlg

A- Thosewho have completed thefull courseof Tetanustoxoidwithinpast 5years

B- Those who have completed thefull course of Tetanustoxoid >5yearsbut <10
yearsago

C- Thosewho have completed thefull course of Tetanustoxoid > 10yearsago

D- Thosewho have not completed thefull courseof Tetanustoxoid or inwhomthe
immunisation statusisunknown

3.6 POLIOMYELITIS

Poliomyelitisisacommunicable disease dueto an acuteviral infection caused by an
RNA virus, known as Poliovirus. It hasthree sero-types— 1, 2 and 3. All of these
sero-types can cause paralysis. However, most outbreaks of paralytic poliomyelitis
aredueto type-l virus. Paraytic poliomyelitisisthe most common cause of acute




flaccid pardysisinthe country. However, with theintensified pulse polioimmunisation
programme, itsincidencerate has substantially declined.

Thelast case of Polio in India wasreported in 2011 and finally in 2014 the
SEAR wasdeclared as”“ POL10O FREE” . However, the present challengein the
post elimination eraisto maintain the same statusand to guard against importation of
Cases.

Thepoliomyditisisacrippling disease, which can affect any agebut wasmorecommon
inchildren below 15 yearsof age. In India, the median age of onset of paralysisis18
monthswith arangefrom 3 monthsto 5 yearswith maximum occurrence— between 6
monthsand 2 yearsof age. Thereisaseasona variation. Maximum number of cases
occursinthe hot and humid season.

Manistheonly reservoir. Infection spreads from person to person. Itisdifficult to
tracethe source of acase, astherearealarge number of inapparent infections. A long-
term carrier state was not known to occur. Polioisacandidatefor eradication.

3.6.1 Mode of Spread

Main route of transmission of virusisfaeco-oral route. It isexcreted in stool of
patients for 6-8 weeks after illness and enters the body through the mouth with
contaminated food and drinksasaresult of poor personal hygiene, fliesor filth. The
disease may be waterborne due to sewage contamination of drinking water. Thus,
thediseaseismost likely to spread in areas of poor sanitation. Thevirusentersthe
blood stream and invades anterior horn cellsof Spinal Cord, bulbar nuclei and motor
cortex. Hot humid climate, in summer months, helpsviral proliferation whilerainy
season helpsinitsspread.

Thedisease spreadsvery easily. Nearly all children-livingin householdsof index case
get infected. Affected person can spread the virus seven to ten days before and after
onset of symptoms.

Incubation Period
Incubation period is 7-10 days (rangesfrom 3 to 35 days)
I nfectivity

Inthefaeces, thevirusisexcreted commonly for 6-8 weeks, sometimeslonger upto
4 months. Infected persons, without any symptoms, can also spread the disease.

3.6.2 Symptoms and Signs

Some peopl einfected with the virusmay not show any sign or symptomwhileothers
may haveinfluenze-like symptoms such asfever, loose stools, sorethroat, stomach
upset, or headache. Sometimes, theremay be pain or stiffnessin the neck, back and
legs

Inthetypical paralytic poliomyelitis, thechild devel opsfever, whichissoon followed
by asymmetrical loser motor neuron flaccid paralysis. The muscles of one or more
limbsmay be paralysed. Sometimes, paralysis of the muscles of respiration makes
breathing impossi blewithout the help of amechanical ventilator. Sensory lossdoes
not occur. Diagnosisis confirmed by isolation of wild poliovirusfrom the stool
specimen.

Complications

About 1% of thetotal infected children become paralysed and alarger percentage of
these children have some permanent paralysis. Death may occur in case of bulbar
poliomyelitisif themusclesused for breathing are paralysed.
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3.6.3 Prevention

Polio preventioninvolvesimmunisation with Ora Polio Vaccine (OPV). Antibodies
from themother provide protection to theinfant for two to three monthsor evenless
after birth. Infected peoplewho recover can devel op natural immunity against the
particular typeof poliovirusonly.

Remember:

e Polioiscaused by avirusand canlead to severelifelong disability.
e Itaffectsmainly children between 7 monthsto 2 years.

e  Mainrouteof transmission of virusisfaeco-ora route.

e  Mostoutbreaksof paraytic poliomyelitisareduetotype-l virus.

e  Many peoplewho contract polio do not necessarily develop paralysis
but may continueto spread infection.

e About onein every 100 to 1000 children, with symptoms, develops
pardyss.

e Inthefaeces, thevirusisexcreted commonly for 6-8 weeks, sometimes
longer up to 4 months.

e OPVisaneifectivevaccinefor prevention of poliomyelitisprovided cold
chainisproperly maintained at atemperature of +2°to +8°C.

e OPV isvery heat senstivevaccine.

PolioVaccine

Itisaliveattenuated vaccine-containing 3 of sero-typesof PoliovirusOrd poliovaccine
(OPV) givesprotection against thethree-serotypesof virusthat cause poliomyelitis.

The colour of thevaccinemay ether bepink or yellow or colourless. All aregood for
use so long asthe date of expiry hasnot passed and theVaccineVia Monitor (VVM)
onthelabel of thevia showsit to be potent.

What Typeof Immunity it Offers

OPV produceshboth loca and circul ating antibody whileinjectable polio vaccineoffers
only circulating antibody. In addition, it also multipliesin the gut and rel eased in the
environment asvaccinevirusand community membersthrough faeco-oral contamingtion.

SorageTemperature

OPV should be stored at atemperature of —20°C in the stores of manufacturers,
MSDs, States and districts. It should be transported from manufacturers/M SD to
State/ regional/ district storespreferably at thistemperature. However withMgCl, as
stabiliser it could be stored at +2 to +8°C for shorter period (120 days). But in no
case, PHC should preservethisvaccinefor morethan one month.

Whenisit Given?

OPV should begiven:

e Athirth(ZERODOSE) in caseof ingtitutional delivery
e IstDoseat 6 weeksof age

e 2ndDoseat 10 weeksof age

e 3rdDoseat 14 weeksof age

e Booster Doseat 16 months (16 —24 months)



e Inaddition, Itisalso givento all children under 5 years of age on National Communicable Diseases
Immunisation Daysas PUL SE POL1O Campaign. 2 - Infectious Diseases

e Theinterval between the dosesmust beat |east four weeks.

Now also onedoseof | PV hasbeen included to begiven along with third dose
of OPV at 14 weeks of age.

Number and Amount of Doses?

Three primary dosesand one booster dose are given each of two drops. If achild has
diarrhoea, give OPV asusual but administer an extradosei.e. adose, atleast four
weeksafter he or she hasreceived thelast dosein the schedule.

Onedoseof IPV isgiven at 14 weeksalong with third dose of OPV.
Whereand How isit Given?

OPV isdropped inthe mouth with the dropper that comeswith thevaccine.
IPV isgivenintramuscular onthe antero-lateral aspect of thethigh.

Side Effects

OPV hasno sideeffects.

Remember:
e  OPV isrecommended for the eradication of polio under the UIP.
e Itischeap, easy toadminister, highly effectiveand safe.

e  TheUIlP schedulecomprisesof 3 doses, given at interval of 4 weeks,
starting at 6 weeksof age. A doseat birth, if itisaningtitutiona delivery
isalso recommended. Thisisknown asthe zero dose.

e |PVisasonow recommendedtobegivenasasingledoseat 14 weeks
along with thethird dose of OPV.

Polio Eradication
Important strategies under the polio eradication programme are:

e Supplementary Immunisation: (Mass immunisation) through National
Immunisation days(Pulse Polio Programmeand I ntensified Pulse Polio Programme)
for the children aged 0-59 monthsand Sub-National |mmunisation days(SNID)
for thehigh-risk areas. Normally, two roundstargeting to cover 100% children of
target age group and additional roundsvariesfrom 2—4 roundsfor SNIDs.

e  Srengtheningroutinel mmunisationsso asto reach very high coverageamong
thetarget groupsof beneficiariesasinfant for primary immunisation and childrenin
1-2 year’sagegroup for the booster.

e Enhanced surveillance of Acute Flaccid Paralysis: The reporting of the
occurrence of Acute Flaccid Paralysis has been made mandatory by the
government.

Remember:

All cases of ATP in children under 15 years of age are to be reported
immediately andto beinvestigated within 48 yearsof reporting. Stool collected
after 14 dayshasless chancesof virusisolation though it could be collected
up to 60 days. Sengitivity of AFPreporting means— rate of Non-polioAFP
should be 1 case per 100,000 or more.
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e MoppingUp
e Advocacy and Socia Mobilisation

Check Your Progress2
1) Listsymptomsandsignsof Pertusss.

3.7 MEASLES(RUBEOLA)

Theword Rubeolameansred spots. Mead esisan acuteinfectiousdisease of childhood
caused by avirusknown asthe Measlesvirusand characterised clinically by fever,
cough, coryza, conjunctivitisand Koplik’sspotsfollowed by generalised skinrashes,
which appear on the 4th day of theillness. It causes high morbidity and mortality in
developing countries.

InIndia, meadesisamajor cause of morbidity and amajor contributor to childhood
mortality. The casefatality ratein hospitalised cases of measlesaloneis4-8%. In
developing countries, the casefatality rate rangesfrom 200 to 1500 as compared to
lessthan 0.2 per 10,000 in developed countries. Studiesin some parts of the country
found out mead esprevalencein under five population to the extent of 4—7%.

Itisahighly contagiousdisease. It spreadsvery easily, constantly present in some
popul ationsand often occur in epidemic proportions. In conditions of crowding and
poverty, wherelarge numbersof non-immunised peoplearein close contact, itiseasy
to have outbreaks. Thediseaseis more common between 9 monthsto 3 yearsof age.
Newbornsand young infantsare protected by maternal antibody transferred through
placenta. Humansaretheonly reservoirs.

Mead esvaccine coverageiscomparatively poor amongst the Ul Pvaccines. Meades
showscyclictrend.

After an attack of Mead es, malnutrition of the child occursand if Meadesoccursin
malnourished child, it will bevery dangerous.

3.7.1 Mode of Spread

Mead esisan arbornediseasetransmitted by droplet infection. When apatient suffering
from measles sneezes or coughs, large numbersof airbornedropletsarereleased in



theair. Inhalation of these dropl ets spreads disease to others. Such transmission by
airbornedropletscan occur eventwo hoursafter an infected person hasleft aroomor
closad area. Theporta of entry isrespiratory tract. Thedisease spreadseasily wherever
infantsand children gather together.

Incubation Period is10days.
Period of I nfectivity

Aninfected person caninfect othersfrom 4 daysbefore onset of rash to 5 daysafter
appearance of rash.

3.7.2 Symptoms and Signs

Theincubation period is10 days(rangesfrom 7to 18 days). Thefirst signof infection
ishighfever lasting oneto seven days. During thisperiod there may berunning nose,
cough, red and watery eyes and also small white spotsinside the cheeks (Koplik’'s
spots). After afew days, usualy 4th day, adightly raised rash devel opswhich spreads
from the face and upper neck down to the body, then to the hands and feet over a
period of about threedays. It lastsfor fiveto six daysand fades successively fromthe
sameareas. Theremay also belossof appetiteand loose stools, especidly ininfants.

Need of Special Attention
Thefollowing pointsneed specid attention:

e Meadlesisnotoriousfor itscomplications, which occur particularly inchildren
under 5years.

e Immediate post-mead escomplicationsarediarrhoea, pneumonia, malnutritionand
signs of vitamin A deficiency (acute depletion may lead to keratomalaciaand
blindness), otitismedia, encephaitisand degths.

e Pneumoniaisthe commonest cause of death associated with measles. Thisis
usually becausethe mead esvirusweakenstheimmune system. The pneumonia
may be caused by the meadesvirusitsalf or by other germs.

e  Themost seriouscomplicationsarethe neurological complications, whichinclude
Febrile Convulsion, Encephalitis and Sub-acute Sclerosing Pan-encephalitis
(SSPE).

e Anattack of mead esreactivatesdormant tuberculoss.
e Meadesisanimportant contributor to incidence of manutrition.

e Meadesisamgor causeof blindnessamong children because of development of
acutedeficiency of VitaminA during an attack of Meades. Manourished children
aremore proneto devel op thiscomplication.

e  Peoplewho recover from measlesareimmunefor therest of their lives. Infants
born to mothers, who have had measles, are usually immunefor six to eight
months

If any parent reports with child with the above mentioned common
complications, history of measleswithin last 2 monthsshould be asked.

Management of a Case
e Thereisno specificanti-vira drug against meadesvirus.
e Pdtientsaremanaged symptomatically with supportivemeasuresonly.

e VitaminA,twolakhinternationd unitsfor> 1 year and onelakhinternationd units
for < 1 year, reduces severity of the disease and prevents further deficient of
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VitaminA. Thishe psin prevention of blindness. All childrenwith meadesshould
receivevitaminA supplementation assoon asthey are seen at ahedth facility.

e Feeding should be continued asthereisatendency towithheld food during and
after theattack of Meadles.

e  Thetreatment of dehydrationwith ord rehydration solutionfor diarrhoeaisnecessary.
e  For pneumonia, antibioticsmay be necessary.

3.7.3 Prevention

Theprevention of mead esinvolvesimmuni sation with mead esvaccine. Children should
receive onedose of thevaccineat the age of 9 months (9-12 months).

Remember:

e Measlesrelated illnesses are one of the main causes of death among
young children.

e Itkillsabout onemillion childrenayear worldwide.

e Infantsandadultsareespecidly likely to haveseverecomplicationsresulting
front meedes.

e Itisvery important to encourage children with meadesto eat and drink
to prevent malnutrition.

M easles Vaccine

Itisaliveattenuated viral vaccine. Mead esvaccine comesin powder form together
with adiluent. Beforeit can beused, it must be reconstituted. Reconstituted meades
vaccine must be used within four hoursor disposed off.

Note: Vitamin A isgiven at the same time as measles vaccine.
How isit Sored?

M easl es vaccine should be stored at atemperature between 2°C and +8°C. Freeze
dried measles vaccine is not damaged by freezing, but damaged by temperature
persistently above8°C.

Whenisit Given?
Mead esvaccineisusudly given assoon aspossibleafter completion of 9 monthsof age.

Materna antibodiesagainst mead eslast longer than other antibodies. So, immunisation
with mead esvaccineisoften not effective before 9 monthsof age.

Number and Amount of Doses
Onedoseof 0.5ml vaccineisgiven.
Whereand How isit Given?

Mead esvaccineisinjected into the subcutaneouslayer of skin, intheupper right arm
(conventiondly BCGisgiveninleftarm).

Side Effects

A mildfever and rash lasting oneto three days may occur approximately aweek after
immunistion.

Notes

e Meadesvaccineisvery safeif reconstituted vaccineisused within 4 hoursand
one sterilised syringe and needleisused for each injection. However, severe



complicationslikeconvulsionshave occurredin 0.02 to 190 per 1 lakh vaccinated
individuals, compared with 500 to 4,000 per 1 lakh measles cases. Similarly,
encephalitishasbeen observedin 1 per 10 lakh vaccinated individuas, compared
to 500 to 4.000 per 10 lakh measles cases.

e Thereis aways risk of Toxic Shock Syndrome (TSS) due to growth of
Staphylococcus aureus. If the process of sterilisationisnot followed strictly
during measles vaccination or if vaccine is used beyond 4 hours after
reconstitution. Thisisaprogrammatic error. All efforts should be made to
ensure that such programmatic errors do not occur. You should know that
programmatic error isresponsiblefor 58% of the adverse eventsfollowing
Immunisation.

For detailspleaserefer Practical Course 3, Block 6, Unit 6 about immunisation
and safeinjection practices.

3.8 HEPATITISB

Therearedifferent typesof Hepatitisvirus, namely, A, B, C, E & deltaHepatitisetc.
Theseantigenically different viruseshavedifferent modes of transmission. Theextent
of complicationsand fatality are al so different. Among these groupsof virus, Hepatitis
B needsspecia attention. Itisdifferent from HepatitisA & C.

e A maor publichedthproblem

e 200 crore peopleexposed globally

e  WHO recommendsHB vaccinefor al children, worldwide
e HepatitisB isdifferent from HepatitisA and HepatitisC

e HepatitisB isalso transmitted like HIV (blood, sex) but it is 100 times more
infectious
e Viruscansurvivefor weeksoutside body.

HepatitisB (also known as Serum Hepatitis) isan acute systemic infectionwith major
pathology intheliver caused by HepetitisB virus(HBV). Theusud routeof transmisson
isparenteral route. Usually itisan acute salf-limiting infection, which may beeither
sub-clinical or symptomatic. Inapproximately 5to 15 per cent of cases, HBV infection
failsto resolve and the affected individua sthen become persi stent carriersof thevirus.
Persstent HBV infection may causeprogressiveliver diseaseincluding active hepatitis
and primary liver cancer.

e Personsfirstinfected asadultsbecomeill, but seldom become chronic carriers
(lessthan 15%)

e Infantsinfected may not show symptoms, but highrisk of chronic carriage (more
than 90%)

e Chroniccarriersat highrisk of deadly liver diseaselater inlife, including liver
cance.

HepatitisB isamajor public health problem in India. Out of the total burden of
vira hepatitis, 30-40% isbecause of Hepatitis B. Since many cases go unreported
or unrecognised, the actual number of Hepatitis B cases would be difficult to
ascertain.

Thechronic carrier ratein Indiavariesbetween 2—7% and it al so does not have any
seasonal pattern.
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3.8.1 Mode of Spread

The Hepatitis B ispresent in high concentration in blood, serum, serous exudates,
saliva, semen, vagind fluidsand most other body fluids. However, itisusualy spread
by contact inthefollowingways:

e Perinatd transmission from carrier mother to newborn.

e  Cracked nipplesof carrier mother may hel p to spread infection during feeding by
ingestion of contaminated blood.

e Transfusion of infected blood or blood products.

e Injectionswith un-sterilised needlesor syringescontaining Hepetitis-B virusfrom
aninfected person.

e Transmission between children during social contact through cuts, scrapesand
scratches.

e Transmissonduring sexud intercoursewithinfected person or carrier.

Remember:

Itisnot spread by air, food or water. It isnot transmitted through breast milk,
tears, swedt, urine, stool and droplet nuclei.

Thedisease occursall over theworld and can affect all age groups. Most chronic
carriersarein China, South-East AsaandAfrica

Incubation Period

Theincubation period variesbetween 6 weeksto 6 months.

Period of I nfectivity

Between one and two months before and after the detection of symptoms.

3.8.2 Symptoms and Signs

e Asymptomatic: Sufferers of chronic carriers of HBV infections are often
asymptometic.

e AcuteViral Hepatitis: Featuresare sameasin other formsof viral hepatitis—
i.e. Fever, Abdominal discomfort, vomiting, passing of high colour urine, pain
abdomen, hepatomegaly etc. The duration of jaundiceisusually longer thanin
other vira hepatitis (> 14 days).

ChronicViral Hepatitis

e Chronic Persistent Hepatitis: Liver enlargement and elevation of SGPT.
It can progressto Chronic Active Hepatitis. Diagnosisis confirmed by liver
biopsy.

e ChronicActiveHepatitis: Variable congtitutional symptomsespecidly fatigue,
persistent or intermittent jaundice, arthralgia, arthritis, purpura, nephritisand
generalised vasculitis (polyarteritisnodosa). SGPT level ishigh. Like Chronic
Pers stent Hepatitis, the diagnosisisconfirmed by liver biopsy.

Complications

The consequences of acuteinfection can besevere. Death occursinasmall percentage
of adults. In most seriouscomplications, including chronic hepatitis, liver failureand
liver cancer occur in personswith chronicinfection.



3.8.3 Prevention
Thereisno treatment for HepatitisB.

e Byfollowing themeasuresof Universal Precautionslike hand washing, wearing
glovesetc. For details please refer Practical Course 3, Block 2, Unit 1 about
Universa Precautions.

Further, occurrence of Hepatitis B could be brought down by:

e  Universa immunisation of infantswith HepatitisB vaccine: InIndia, 9th FiveYear
Plan approach paper recommended introduction of Hepatitis B immunisationin
UIP

e  Universa screening of pregnant mothersfor HbsAg and appropriate management
of newborns.

e Useof safeblood and blood products.

o Useof gterileseparate needleand syringefor eachinjection, For detailsplease
refer Practical Course 3, Block 6, Unit 6 about safeinjection practices.

e  Prevent drug addiction and sexua promiscuity.

e Useof condoms.

e Careful handling of blood and blood products by health care personnel.

e  Careful handling of secretionsof patientswhilenursing or examining apatient.

Remember:
e Petussisisabacterid infection

e  Globally, thereare about 2,000 million peoplewho are exposed to the
risk of HepatitisB

e Oreinevery 20Indianisacarrier of HepatitisB
e  Childrenbelow sevenyearshavethehighest infection rates
e  Most babiesbornto motherswho are carriersal so becomecarriers

e About 25% of babieswho areinfected with Hepatitis B virussubsequently
develop severechronicliver diseaseor evenliver cancer

e  Oneper cent of thetota deathsin Indiaisdueto HepatitisB virus

Hepatitis-B Vaccine

TheHepatitisB vaccineisavailableintwo varieties:
e Pasmaderived

e Recombinant vaccine

Itisgiven asabirth doseandit isalso acomponent of the Pentavalent vaccinefor
which 3 doses are given at 6, 10 and 14 weeks. For details please refer Practical
Course 3, Block 6, Unit 6 about immunisation and safeinjection practices.

Hepatitis B Vaccineisacloudy liquid that comesin aten-dosevial. If HepatitisB
Vaccine kept stationary for along timeit separatesfront theliquid and lookslikefine
sand particleat the bottom of thevial.

SorageTemperature
Hepatitis B Vaccine should be stored at atemperature between +2°C and +8°C. Both
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heat and freezing damage Hepatitis B Vaccine. Usethe shaketest tofind out if it has
beenfrozenasincaseof DPT and TT.

Whenisit Given?

Govt of India, at present, followsthisschedule

e Zerodosegivenat birth

e At6weeks—dosel of the pentavalent vaccine
e At10weeks—dose2 of the pentavalent vaccine
e At 14 weeks—dose3 of the pentavalent vaccine.
Whereand How isit Given?

Hepatitis B vaccineisinjected in the muscle of the antero-lateral side of the upper
thigh.

HepatitisB immunoglobulin (HBIG)

For immediate protection, HBIG isused for those acutely exposed to HBsAg-positive
blood, for example (8) surgeons, nursesor laboratory workers (b) newborninfants of
carrier mothers(c) sexual contactsof acute hepatitisB patients, etc. The HBIG should
be given assoon aspossibleafter an accidental inoculation (idedlly within 6 hoursand
preferably not later than 48 hours).

Check Your Progress3
1) Listsymptomsandsignsof Measles.

4) Fillintheblanks
) Vitamin isgiven at thesametimeasMead esvaccine.
i) Meadesvaccine isgivenafter completion of months.

i) Measlesvaccine isinjected into layer of skin.

Iv) Hepatitisistransmitted through route.




3.9 JAPANESE ENCEPHALITIS (JE)

JEisavird zoonatic disease Agent: group B arbovirus(Favivirus) . Severa extrahuman
hosts, e.g., animalsand birds.

3.9.1 Mode of Spread

Basiccyclesof transmissonare:

(@& Pig-Mosquito-Pig (b) TheArdeidbird- Mosquito - Ardeid bird
Manisanincidental “dead-end” host and Pigis amplifier host.

e Horseistheonly animal to manifest thedisease.

e Extrinsclncubation Period invector mosquitoes. 9-12 days
e Incubation Period : about 5-15 days.

e Primarily adiseaseof rural, semi urban, agricultural aress.

3.9.2 Clinical Features

e Mgority infectionsarein-apparent (only 1in 250 infections are symptomatic)
e Young children (under 10years) aremorelikely todie.

3.9.3 Control of JE

e Early CaseDetection and Treatment

e Vector Control —using ULV insecticidese.g. Malathion, fenitrothion etc.

JE vaccination: Thisvaccinationisavailableinthreetypes:

a Mousebrainderived (Nakyamaor Beijing starin)

e Dose 2doses(4weeksapart), 0.5ml among children < 3yr while1 ml to
those above 3years, Booster after 1 year and subsequently every 3 year
interval until theageof 10-15years

e Route Subcutaneoudy
e BestusedinInter-epidemic period
e Immunity - 1 month after 2nd dose
b) Cdl culturederivedinactivated vaccine (Beijing P3 sirain)

c) Liveattenuated vaccine SA 14-14-2: Singledosefollowed by asingle booster at
aninterva of lyear. Now availableinindia

¢ JEisrecondtituted with manufacturer-provided diluent. It should be used within 2
hoursof recongtitution.

e Ifachild 16-24 monthsof age hasbeen dready immunised with JE vaccineduring
an Supplementary immunisation activity (SIA), it should not berepeated. Currently
thisisasingle dose vaccine and should not be repeated.

e Ifachild above 2 yearsof age has not received the JE vaccine through either
routineimmunisation (RI) or an SIA. Thechildiséeligibleto receiveadose of the
JE vaccine, through RI, till theage of 15years.
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3.10 NATIONAL IMMUNISATION SCHEDULE

National | mmunisation Schedulefor Infantsand Children
Dose When togive Dose Route Site
BCG Atbirth-within | 0.05mi till Intra- L eft upper
1year 1 year of age dermd am
0.1 ml thereafter
HepdtitisB Atbirth-within | 0.5ml Intre- Rightthigh
24 hours muscular
OPV-0 Atbirth-within | 2 drops Ord Ord
15days
OPV -1,23 |[6,10,24weeks | 2drops Ord Ord
Pentavalent— | 6,10,14 weeks [ 0.5ml Intra- Leftthigh
1,2,3 muscular
Meades 9months 0.5ml Sub- Right upper
cutaneous | am
DPT Booster | 16 months 0.5ml Intra- Leftthigh
muscular
Meases2@ |16 months 0.5ml Sub- Right
dose cutaneous | upperarm
DPT Booster | 16 months 05ml Intra- Left Thigh
muscular
OPV Booster | 16 months 2drops Ord Ord
Japanese 16 months 0.5ml Sub- L eft upper
encephdlitis cutaneous | am
DPT Booster | Syears 0.5ml Intra- upper a'm
muscular

ALLVACCINES

e Ifachildwhohasnever been vaccinated isbrought at 9 monthsof age, al the
duevaccinescan begiven during the same session but at different injection sites
using separate syringes. It issafe and effectiveto give BCG DPT, Hepatitis B,
OPV and Measlesvaccinesand Vitamin A at the sametimeto a9 monthsold
child who has never been vaccinated.

e A child between 1-5year sof age, who hasnever been vaccinated, should
begiven DPT1, OPV-1, Measlesand 2ml of Vitamin A solution. It should then
be given the second and third doses of DPT and OPV at one-month intervals.
M easles second dose is also to be given as per the schedule. The Booster
dose of OPV/DPT can begiven at aminimum of 6 months after administering
OPV3/DPTS3.

e A child between 5-7 year sof age, who hasnever been vaccinated, should
begivenfirst, second and third dosesof DPT at one-monthintervals. The booster
doseof DPT can begiven at aminimum of 6 monthsafter administering DPT3up
to 7 yearsof age.



Agesby which vaccinesshould beadministered under National Immunisation

scheduleisgiven in the Bow below:

Vaccine Age
BCG lyear
HepatitisB lyear
OoPV Syears
Measdes/ MMR 5years; Measlesisgiven up to 10 yearsunder
catch-up phase of M ead esElimination campaign
DPT 7years
Japanese Encephdlitis 15years
Vaccine Heat and Light Freezing Storage
Sengtivity Temperature
BCG Lightsengtive,not | Noeffectof freezing | 2-8°C
S0 hest sengitive
OPV,Meades | Sendtivetoheat Noeffectof freezing | 2-8°C
andlight
DPT, Hepatitis | Not sensitiveto Freezing decreases
B,DT,TT heat and light effidency 2-8°C

Intheorder of most sensitiveto least sensitive

Heat-sensitive Vaccines

Freeze Sensitive Vaccines

OPV HepatitisB
Meades DPT
BCG DT
T

VaccineVial Monitor

VVM may be present onthevial label (on HepatitisB) or cap BCG Meades.
Itindicatesexposureto high temperature by changein the colour of theindicator.

Symbal

Exquaniati o Stange
Thié inner §ouane is Bahler than (he oulér
circle, Ifthe expiry dete has nol passed, i
USE fha waccina,

Ag fima pastes Me inner sguare i sl

‘\( lighier Shan the ouler circle. i ihe expiry date
has mol passad,
USE fhe vaccing

G ol ol 2 1hie colour of the inner square
¢ | maiches that of tha outer circle in
DO HOT LISE thie vaccing

Beyond he discand point MAEr SQuaEns ks
u darkar than tha ouber circla. (")
DO MOT LISE the vatcing
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3.11 TYPHOID FEVER

Typhoidfever istheresult of systemicinfectionmainly by S. typhi found only inman.
Thediseaseisclinically characterised by atypica continuousfever for 3to 4 weeks,
relative bradycardia with involvement of lymphoid tissues and considerable
constitutional symptoms. The term “enteric fever” includes both typhoid and
paratyphoidfevers.

Typhoidfever isendemicinIndia Reported datafor theyear 2013 shows1.53million
casesand 361 deaths. S. typhi isthe major cause of enteric fever. Thefactorswhich
influencetheonset of typhoid fever in man aretheinfecting doseand virulence of the
organism.

Manistheonly known reservoir of infection, viz casesand carriers. The case may be
mild, missed or severe. The primary sourcesof infection arefaecesand urine of cases
or carriers, thesecondary sourcescontaminated water, food, fingersand flies. Thereis
no evidencethat typhoid bacilli areexcreted in sputum or milk.

3.11.1 Mode of Spread

Typhoidfever istransmitted viathefaeca —oral route or urine—ora routes. Thismay
take placedirectly through soiled hands contaminated with faeces or urine of casesor
carriers, or indirectly by theingestion of contaminated water, milk and/or food, or
throughflies.

Incubation period

Usually 10-14 days. But it may be as short as 3 days or as long as three weeks
depending upon the dose of the bacilli ingested.

3.11.2 Clinical Features

e Theonsetisusudly insdiousbutin children may be abrupt, with chillsand high
fever. During the prodromal stage, thereismalaise, headache, cough and sore
throat, often with abdominal pain and constipation.

e Thefever ascends(rise) inastep ladder fashion. After about 7—10 days, thefever
reaches a plateau and the patient |ooks toxic, appearing exhausted and often
prostrated. (Note: Check it)

e  Theremay bemarked condtipation, especidly inearly sageor “peasoup” diarrhoea

e Therash (rose spots) commonly appearsduring the second week of disease. The
individua spot, found principaly onthetrunk, isapink papule2-3 mmin diameter
that fadeson pressure. It disappearsin 34 days.

e Serious complications occur in up to 10 per cent of typhoid fever patients,
especially inthose who have beenill longer than 2 weeks, and who have not
received proper treatment. Intestinal haemorrhageis manifested by asudden
drop intemperature and signs of shock, followed by dark or fresh blood in the
stoal.

Remember:

Man istheonly known reservoir of infection, vizcasesand carriers.

3.11.3 Control of Typhoid Fever

Early diagnosis: Thisisof vital importance asthe early symptomsare non-specific.
Cultureof blood and stoolsareimportant. Pleaserefer Practical Course 3, Block 2,
Unit 2 for stool sampl e collection procedure.



Treatment

Thefluoroquinolonesarewidely regarded asthe drug of choicefor the treatment of
typhoidfever. They arerelatively inexpensive, well tolerated and morerapidly and
reliably effectivethan theformer first-linedrugs, viz. chloramphenicol, ampicillin,
amoxicillinand trimethoprim—sulfamethoxazole

Immunisation

Whileultimately, control of typhoid fever must take theform of improved sanitation
and domestic and persona hygiene; thesearelong-term objectivesin many developing
countries. A complementary approach to prevention isimmunisation, whichisthe
only specific preventive measure, likely to yield the highest benefit for the money
spent.

ANTI-TYPHID VACCINES

Theold parentera killed whole-cell vaccinewaseffective but produced strong side-
effects. Two safeand effectivevaccinesarenow licensed and available. Oneisbased
on defined subunit antigens, the other onwhole-cell live attenuated bacteria.

TheVi polysaccharidevaccine

Itiscomposed of purified Vi capsular polysaccharidefromtheTy2 S. Thevaccineis
administered subcutaneoudy or intramuscularly.

Schedule

Thevaccineislicensed for individuasaged > 2 years. Only 1 doseisrequired, andthe
vaccineconfersprotection 7 daysafter injection. To maintain protection, revaccination
iIsrecommended every 3years.

TheTy2lavaccine

Thisvaccine, whichwasfirst licensedin Europein 1983 andinthe USA in 1989, isan
orally administered, live-attenuated Ty2 strain of S. Typhi inwhich multiple genes,
including the genesresponsiblefor the production of thisvaccine.

Schedule

Thevaccineisadministered every other day; on 1, 3, and 5th day; a3-doseregimenis
recommended. Therecommendationisto repesat thisseriesevery 3 yearsfor people
livinginendemicaress.

3.12 HEPATITISA

The causative agent, the hepatitisA virus, isan enterovirus. Faecal shedding of the
virusisat itshighest during thelater part of theincubation period and early acute phase
of illness. Only one serotypeisknown.

Thevirusisfairly resstant tolow pH, heat and chemicals. Formalinisstated to bean
effectivedisinfectant. Thevirusisinactivated by ultraviolet raysand by boiling for 5
minutesor autoclaving.

Reservoir of I nfection: The human casesarethe only reservoir of infection. The
casesrangefrom asymptomatic infectionsto severeinfections.

3.12.1 Modes of Transmission

FAECAL—ORAL ROUTE: Thisisthemajor route of transmission. It may occur
by direct (person-to-person) contact or indirectly by way of contaminated water, food
ormilk.
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INFECTIVEMATERIAL: Mainly man'sfaeces. Blood, serum and other fluidsare
infectiveduring thebrief stlageof viraemia

PERIOD OFINFECTIVITY:

Therisk of transmitting HAV isgreatest from 2 weeksbeforeto 1 week after the onset
of jaundice. Infectivity fallsrapidly with theonset of jaundice. InfectionwithHAV is
more frequent among children than in adults. However, peoplefromall agesmay be
infected if susceptible.

3.12.2 Clinical Spectrum

Theonset of jaundiceisoften preceded by gastrointestinal symptoms such asnauses,
vomiting, anorexia, and mild fever. Jaundice may appear within afew daysof the
prodromal period, but anicteric hepatitis is more common. Hepatitis A resolves
completely in 98 per cent of casesbut relgpse of symptomsare noted in 320 per cent
cases

3.12.3 Control of Transmission

Thebest meansof reducing the spread of infectionisby promoting S mplemeasuresof
persona and community hygiene, e.g., hand washing before eating and after toilet.

Vaccines: Twotypesof hepatitisA vaccinesare currently used worldwide:

ad Formadehydeinactivated vaccines— produced in severa countriesand which
aremost commonly used worldwide.

b) Liveattenuated vaccinces—whicharemanufacturedin Chinaand areavailablein
severd countries.

Inactivated hepatitisA vaccinesarelicensed for usein persons2%2monthsof age. The
completevaccination schedule cons stsof 2 doseadminigtrationintotheddtoid muscle.
Theinterval between thefirst (primary) dose and second (booster) doseiscommonly
6-12 months; however, theinterval between thedosesisflexibleand can be extended
t0 18-36 months. It can be administered s multaneoudy with other vaccines. Following
2dosesof vaccinethe protective efficacy isabout 94 per cent.

3.13 LET USSUM UP

Inthisunit wehavediscussed,, theinfectious diseases, their mode of spreed, incubation
period, symptomsand signs, prevention and control measures. After reading in detail
about each of theinfectiousdisease, you must haverealised that these diseases are
mostly preventablewith vaccination available. We have al so discussed the National
Immunisation schedul e for each vaccine, when and how to administered, whereto
storethevaccine, its preparation and route of injecting. You must read carefully the
management of cases al so asdiscussed with each of theinfectiousdisease.

3.14 MODEL ANSWERS

Check Your Progress1

1) i)  mycobacteriumtuberculoss

i) lugs
i)  HIV+ve
iv)  Discarded

v)  Intramuscular



2)

) True
i) Fdse
i)  True
Iv) Fase
v) True

Check Your Progress2

1)

Symptomsand Signsof Pertussis

Thereareusualy threedistinct phases of thedisease 1) catarrhal, 2) paraoxysmal and
3) convalescence.

2)

3

1) Catarrhal phase
e Commoncold
e Runningnose

o \Watery eyes
e Sneing

e Feve

e Mildcough

Thecatarrhal phaselastsfor two weeks.
2) Paroxysmal Phase (2—4 weeks)

The cough gradually worsensand involves numerous bouts of rapid coughing. At
theend of thesebouits, the child takesin air with ahigh-pitched whoop. During the
bout of cough, child may get sub-conjunctival haemorrhage.

Thechild may turn blue because of lack of oxygen during long boutsof coughing.

Vomiting and exhaustion often follow the coughing attacks, which are particularly
frequent & night. Thisstageusually lastsfor oneto sx weeksbut may continueupon
tenweeks.

The attacks become milder with the passage of time.
3) Convalescence (2—4 weeks)

In this phase when recovery takes place, the number, severity and duration of
attacks decreaseto cometo an end.

Newborn baby with tetanus (NNT) appearsnormal at birth but isunableto suck
at theonset of disease after 3 daysof birth. Thisisthe presenting feature. L ater,
they develop typical face of tetanus (clenching of jaw, laterally drawn lipsand
raised eyebrows) with lockjaw; even contraction of musclesof thefaceisvisble.
Thewholebody becomestiff, severe muscle contractionsand convulsionsoccur,
thebody isbent backwardsin abow shape dueto spasm of musclesof back and
deathfollowsinmost cases.

Poliomydlitisisacommunicabledisease dueto an acutevira infection caused by
an RNA virus, known as Poliovirus. It hasthree sero-types—1, 2and 3. All of
these sero-types can cause paralysis. However, most outbreaks of paralytic
poliomyelitisareduetotype-1 virus. Paralytic poliomyelitisisthe most common
cause of acuteflaccid paralyssinthe country.

Mode of Spread of Polio
Mainrouteof transmission of virusisfaeco-ord route. Itisexcretedin stool of patients
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for 6-8 weeksafter illnessand entersthe body through the mouth with contaminated
food and drinksasaresult of poor persona hygiene, fliesor filth.

The disease may bewaterborne due to sewage contamination of drinking water. Hot
humid climate, in summer months, hel psvira proliferation whilerainy season helpsin
itsspread.

Thedisease spreadsvery easly. Nearly al children-living in householdsof index case

get infected. Affected person can spread the virus seven to ten days before and after
onset of symptoms.

Check Your Progress3
1)  Symptomsand Signsof Meades

Thefirst sign of infectionishigh fever lasting oneto seven days. During thisperiod
there may be running nose, cough, red and watery eyesand al so small white spots
insidethe cheeks (K oplik’sspots).

After afew days, usually 4th day, aslightly raised rash devel ops which spreads
from the face and upper neck down to the body, then to the hands and feet over a
period of about threedays. It lastsfor fiveto six daysand fades successively from
the same areas. There may also beloss of appetite and loose stools, especialy in
infants.

2)  Management of aCaseof Meades
e  Thereisnospecificanti-vira drugagainst meadesvirus.
e Patientsare managed symptomaticaly with supportivemeasuresonly.

e VitaminA,twolakhinternationa unitsfor >1year and onelakhinternationd
unitsfor <1 year, reduces severity of the disease and prevents further
deficient of VitaminA. Thishelpsin prevention of blindness. All children
with mead esshould receive vitamin A supplementation assoon asthey are
seenat ahedthfacility.

e  Feeding should be continued asthereisatendency towithheld food during
and after the attack of Meadles.

e  Thetreatment of dehydrationwith oral rehydration solutionfor diarrhoeais
necessary.
e  For pneumonia, antibioticsmay benecessary.

3)  HepatitisB Prevention : Thereisno trestment for HepatitisB. By following
themeasuresof Universal Precautionslike hand washing, wearing glovesetc.
For details pleaserefer Practical Course 3, Block 2, Unit 1about Universal
Precautions.

Further, occurrence of Hepatitis B could be brought down by:

e  Universa immunisation of infantswith HepatitisB vaccine: InIndia, Sth
FiveYear Plan approach paper recommended introduction of HepatitisB
immunisationinUIP.

e Universa screening of pregnant mothers for HbsAg and appropriate
management of newborns.

e Useof safeblood and blood products.
o  Useof sterileseparate needleand syringefor eachinjection.
e  Preventdrugaddictionand sexua promiscuity.



4)

Useof condoms.

Careful handling of blood and blood productsby health care personnel.

Careful handling of secretionsof patientswhilenurang or examining apatient.
vitamin A

9months
sub-cutaneous

parentera route
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4.0 INTRODUCION

Inthisunit, wewill bediscussng about reproductivetract/sexudly transmitted infections
(RTI/STIs) including Human Immunodeficiency Virus/ Acquired Immunodeficiency
Diseases(HIV/AIDS), soil transmitted heminthicinfections, and rabies.

Reproductivetract infections (RTIs) including sexualy transmitted infections (ST1s)
present ahuge burden of disease and adversely impactsthe reproductive health of
people. Community based surveyshave shown that about 6% of adult Indian population
suffersfrom sexually transmitted infections and reproductivetract infections. The
prevalenceof theseinfectionsiscons derably higher among high risk groupsranging
from 20-30%.

It has been observed that in the community, 4% — 9% men and 23% —43% women
were having symptomsof STI/RTI. ST clinic based dataindicates STI/RTI among
men has been reported to be asfollows: Syphilis(13% —57%), Chlamydia (20% —
30%), (Chancroid: 10% —35%), and Gonorrhoea (8% — 26%).

The common parasiticintestinal worms, also known as soil transmitted helminthsin
Indiaare round worms [Ascaris Lumbricoides (AL)], hookworms [ Ankylostoma
duodenale (AD)] and [Necator americanus (NA)] and thewhipworms|[Trichuris




trichuria (TT)].World Health Organization (WHO) estimates morethan 1.5 billion
peopleor 24% of theworld’s popul ation areinfected with soil transmitted helminths.
Asiaalone accountsfor 70% of thisburden where population prevalenceis21%
higher inrura population ascompared to urban population. The prevalence of round
worm (AL), Hook worm (AD) and whipworm (TT) hasbeen reported to beranging
between 0.4 and 71.8%, 0.14 and 42.0% and 0.3 and 29.3% in various regions of
Indiarespectively.

Rabiesisanimportant zoonoticinfectioninwhich manisdead end of theinfection and
hence does not play any roleinits spread to new hosts. In most of the developing
countries, dogsarethe principal reservoirsof rabies. It hasterrified man sinceold
timessincethediseaseisinvariably fata, painful and horriblebecausethe s ck person
hasthirst and fear of water (hydrophobia). Till date, no treatment has succeeded in
curing hydrophobiaand in spite of great stridesinthe prevention of rabies, itistill a
globa problem.

4.1 OBJECTIVES

After completion of thisunit, youwill beableto:
e enumerateRTI/STI;

e describethemagnitudeof STI/RTI including HIV/AIDS, rabies, soil transmitted
hdminths

e identify risk factors, symptomsand signsof STI/RTI including HIVV/AIDS, rabies,
soil transmitted heminths,

e enumeratetreatment measures, prevention and control of STI/RTI including HIV/
AIDS, rabies, soil transmitted helminths; and

e describethestepsfor patient referral.

4.2 HIV/AIDSRTI INFECTIONS

Theseinfections causes huge suffering for both men and women around theworld, but
their effectsarefar more dangerousamong women than men. Many atimesRTI are
not diagnosed and not treated. When left untreated, they lead to complicationssuch as
infertility; ectopic pregnancy and cervica cancer. Pelvicinflammatory diseasearising
from STI/RTI poses a major public health problem and adversely affects the
reproductive health of poor and untreated women. Dueto the emergence of HIV/
AIDSproblemand identification of ST asaco-factor for itscausation, each untrested
infection asoincreasesthe chancesof further spread in thecommunity.

4.2.1 Reproductive Tract Infections/ Sexually Transmitted
Infections (RTI/STIs)

Reproductivetract infectionisabroad termthat includes sexudly transmittedinfections
aswd| asother infectionsof thereproductivetract that arenot transmitted through sexud
route. Inwomen, thisincludesinfectionsof the outer andinner genitals(vagina, cervix,
uterus, fallopiantubes, or ovaries). Inmentoo, RTI involvetheouter andinner genitals
(penis, testesand prostate)

RTI inwomen alsoinclude:

e Fungd and bacterial infections(candidaand bacterid vaginoss)
e Postpartum and post abortioninfections

e Infectionsfollowing procedures(e.g. lUCD insertion)
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They aretransmitted mainly dueto unsafe deliveries, abortionsand procedures.
Sexually transmitted infections(ST1)

STI areinfections caused by microbes such asbacteria, viruses, or protozoathat are
passed from one person to another mostly through sexua contact.

4.2.2 HIV and AIDS

HIV standsfor Human Immunodeficiency Virus, avirustransmitted from aninfected
person through unprotected sexud intercourse, or by exchange of infected body fluids
such asblood, or from an infected mother to her infant. AIDS standsfor Acquired
Immunodeficiency Syndrome. AIDSisthe stageof HIV infection that devel opssome
yearsafter apersonisinfectedwithHIV. SinceHIV isaSTI andistransmitted through
the same routes that transmits other STIs, whenever thereisrisk of STI, thereis
concomitant risk of HIV infection aswell.

Note: InIndiamajority of HIV issexually transmitted (86%), HIV and AIDS are
awaysincluded whenwediscussSTIs.

4.2.3 Risk Factors and Routes of Transmission of RTI/ STls
e Poor generd hedth

e Poor genitd hygiene

e  Poor mengtrua hygiene

e  Unhygienic practicesby service providersduring delivery, abortion, and lUCD
insartioninwomen

e Unsafebloodtransfusions

e Unprotected sex

e Multiplepartners

e  Sexwith partner having soreonthegenita region
e Urethrd dischargeor infected vagina discharge
e PreviousSTI infection(s) inthe past

e \Women haveagresater risk of RTI than men dueto physiological, socid, culturd,
and economic factors. Because women are biol ogically more susceptiblethan
men; morelikely to suffer from complications; limited intheir ability to protect
themsealvesfrom high-risk sex or to negotiate condom use; morelikely to suffer
from asymptometic infections, remain untreated and, lesslikely to seek treatment,
evenfor symptomaticinfections.

e Adolescent girlsand boyswho are sexually activeand practicing unsafe sex
e Femaeandmalesex workersandtheir clients

e Menand womenwhosejobsforcethemto beaway fromtheir familiesor regular
sexual partnersareaway for long periodsof time.

e  Menhavingsex with menincluding transgenders
e  Street children, prisoninmates, etc.
STI/RTI anditslinkstoHIV/AIDS

The STI/RTIsareidentified as co-factor for the causation of HIV infection. So STI
trestment and prevention can beanimportant tool inlimiting thespread of HIV infection
dnce



e A personwith STI hasamuch higher risk of acquiring HIV from an infected

partner.

e A person infected with both HIV and another STI has a much higher risk of
transmitting HIV to an uninfected partner. Both ul cerative and non-ul cerative STI
increasetherisk of HIV transmission per exposure. However, an ulcerativeleson

increasestherisk morethan anon-ulcerative STI.

Different sitesof occurrenceof STI/RTI in males

Penis- Glanspenis, Scrotum, Urethra, Epididymis, Testes

Other sites- Seminal vesicles, vasdeferens, Prostate gland, pharynx, Ano-rectal

regions
Typesof STI/RTI

Most common STI/RTI are Bacterial Vaginosisand Vaginal fungal infection

(candida).

Thereareover 20 ST1s. But 11 most common are Syphilis, Gonorrhoea, Chlamydia,
Trichomoniasis, Chancroid, Herpessimplex virus (HSV), Genital and cervical warts
or human papillomavirus (HPV), Humanimmunodeficiency virus(HIV), HepetitisB

(HBV), Genital Scabiesand Pubiclice.

Diseases or Syndromes I nfectiousAgent/s Typeof
I nfectiousAgent/s
Syphilis Treponemapalidum Bacteria
Herpes Herpessmplex virus Virus
Chancroid Haemophilusducreyi Bacteria
Chlamydid infection Chlamydiatrachomeatis Bacteria
Gonorrhoea Neisseriagonorrhoea Bacteria
Trichomonasinfection Trichomonasvagindis Protozoa
Yeastinfection Candidaabicans Fungus
Bacterid Vaginoss(BV) Mixedinfection by Bacteria
Gardnerdlavagindis,
Mycoplasmahominis,
Vagina anaerobes
PelvicInflammatory Mixedinfectionby Bacterid/
Disease(PID) Neisseriagonorrhoea, Protozoal
Chlamydiatrachomatis,
and/or vaginal anaerobic
bacteria infection
HepatitisB HepatitisB virus Virus
AIDS Human Immunodeficiency Virus
Virus(HIV)
Genital and ana warts Human PapillomaVirus Virus
(HPV)
Genita Scabies Sarcoptesscabiel Metazoa
Pubiclice Phthiruspubis Metazoa
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4.2.4 Symptoms and Signs of STI/RTIs
Let usnow read signsand symptom of STI/RTIs.

Both men and women: Genital ulcers(sores), Burning sensationwhilepassing urine,
Swellinginthegroin, and Itchinginthegenital region.

For women: Unusud vagind dischargewith or without bleeding, Paininlower abdomen,
lower backache, and Pain/bleeding during sexua intercourse.

For men: Dischargefromthe penis, Scrotal swelling and/or swollenand painful testicles.
Major complicationsof STI/RTI in men, women and newbor n babies:

e Complicationsin men include, Phimosis, paraphimosisand urethral stricture,
Inflammation of testes, Infertility, Carcinomaof thepenis.

e Complicationsin women: PelvicInflammatory Disease (PID), Chronic pelvic
pain, Infertility, adverse outcomesof pregnancy-Ectopic pregnancy, early labour
and delivery, Low birth weight dueto premature delivery or intra-uterine growth
retardation, Stillbirths, Spontaneous abortions, Cervical cancer.

e Complicationsin newbor n babiesinclude (1) Perinata and Neonata infections:
Congenital syphilis, Gonorrhoea— Optha mianeonatorum, Chlamydia—eyeand
lunginfections, HIV, Herpessmplex viruses1 & 2 (HSV1& HSV2), Heptitis-
B virus, (2) Prematurity and (3) Low Birthweight.

Futureimplications:

STlsareamgjor public health problem because of the potentialy seriouscomplications
of untreated STI and therelationship between ST and increased HIV transmisson. In
women of childbearing age, STIsare second only to maternal factors as causes of
disease and death. By far, the greatest burden of STI is borne by women and
adolescents.

4.2.5 Prevention and Control of STI/RTI

Primary Prevention

e Creating awarenessand imparting knowledge about safer sex
e Advisngon practicing safesex

e Correct and consistent use of Condom

e Havingsinglepartner

e Avoidingmultiplepartners

e Maintaining sexud hygiene, removing stigmaand biasinthe community and the
health care provider for improving the treatment seeking behaviour, improving
accessto safedelivery and safe abortion services, screening of every pregnant
womanfor syphilis.

Secondary Prevention

Early diagnosis and prompt treatment by trained health care worker, correct and
adequate trestment, trestment of both the partnerssimultaneoudy, strengthening the
referral system, providing accessibleand affordable STI/RTI servicesinlocality.

Tertiary Prevention
Prevention of late complications, complicationsof infertility and children.



The syndromic case management approach to STI/RTI| and itsadvantages

Syndromic management: The patient is diagnosed and treated based on groups of
symptomsor syndromes, rather than for specific STI/RTI. All possible STI/RTI that
can cause those symptoms aretreated at the sametime.

Advantages

Thepatient isdiagnosed and trested in onevigt. Treatment ishighly effectivefor s ected
STI/RTI syndromesand relatively inexpensivesinceit avoidsuse of |aboratory. There
Isno need for patient to return for lab results. It avoidsthewrong treatment since all
possible STI/RTIscausing signsand symptoms aretreated at once. It can be used by
hedlth careprovidersat al levels.

Whenever any case suggestive of STI/RTI comesto doctor, how doeshealth
professional manageacaseof STI/RTI?

e Bytakingahistory and doing aphysica examination
e Shearrivesat adiagnosisof STI/RTI

o  ShetreatsSTI/RTI caseby providing medicines/drugsand information on how to
takethem

o Shetriesto prevent another STI/RTI by educating the patient about diseaseand
transmisson

e Promotesand providescondoms

e S/heensuresthe patient cured by offering partner treatment and asksthemto
follow up. If patient isnot responding ¥he asksthem to follow up and refersto
higher center

e Referring patientswho are having clinical history suggestssymptomsof STI/RTI,
or clientswho are having risk of STI/RTI but they are not having any symptoms
suggestiveof STI/RTI or screening asymptomatic clients

¢ Inclient education, counsd ling, condom promotion, for treetment complianceand
follow up

e Partner management by motivating them for trestment and follow up and cresting
awarenessin community Men and women are unaware of the consequences of
STI/RTI problem. They are shy and do not comeout with their problem especially
adolescent and youth. Itisdifficult to elicit the sexua health related information
fromthem. They believein privacy and confidentiality.

Check Your Progress1
)  What arereproductivetract infections (RTI1)?
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Iv) Explain symptomsand signsof commonly found STI/RT1?

43 SOIL TRANSMITTEDHELMINTHS

Let usnow read the parasiticintestina wormsal so known assoil transmitted helminths.

InIndiathey aremaostly roundworms (A scarislumbricoides), Hookworms(Ankylostoma
duodena eand Necator americanus) and thewhipworms(Trichuristrichuria).

World Health Organi sation (WHO) estimates morethan 1.5 billion people or 24% of
theworld'spopul ation areinfected with soil transmitted helminths. Asaa oneaccounts
for 70% of thisburden where national population prevalenceis21% being higher in
rura population ascompared that in urban popul ation the preval ence of Round worm,
Hook worm and whipworm has been reported to be ranging between 0.4 and 71.8%,
0.14 and 42.0% and 0.3 and 29.3% in variousregionsof Indiarespectively.

Peopleof dl agegroupsand both sexessuffer from soil transmitted heminths. However
children and adolescentsarethe most sufferershaving overall prevalencerateranging
between 7.6 and 78.3 %. WHO estimatesthat approximately 241 million children
between theagesof 1 and 14 year areat risk of soil transmitted helminths. InIndia
which represent 68% of childreninthisagegroup and approximately 28% of al children
at risk of soil transmitted helminthesglobally.

4.3.1 Effect of Soil Transmitted Helminths I nfections

e Worminfestation affects human body in severa wayse.g. Wormsfeed on host
tissueincluding blood which leadsto aloss of iron and protein and thus often
contributeto anaemia

e Wormscanincreasethema absorption of nutrients.

e Wormscan decreasevitamin- A availability in Intestine. Round worm specially
whenincreasein large number they may causeloss of appetite reduce nutrition
intake and physical fitness and sometimes may block intestinal passage. Some
worms can cause diarrhoeaand dysentery.

e Thewormshavenegativeeffectson physca and menta development of children.
Children often remain under weight and have and stunted growth dueto anaemia
caused by decreasein nutritionintake duefollowing worm infestations. Children
with heavy worminfestation becometoo sick or twotired to concentrate at school
or evento attend school . Subsequently these children have poor educationa and
lower lifetimeincomeoutputs. WWomen with wormshave poor pregnancy outcomes.
Wormsa soincressechild mortality.

4.3.2 Mode of Spread of Intestinal Worms and Risk Factors
for Transmission of Helminths

Soil transmitted worms are transmitted by eggs present in human faeces which
contaminated soil in areaswith poor sanitation e.g. Through open field defecation.
Adultwormslivein humanintestinefor food and surviva wherethey producethousands
of eggseach day. Wheninfected people defecatein outdoors (fiel ds) theseeggscome



out with faeces and contaminate soil. Transmission occurswhen (i) eggsthat are
attached to vegetabl esareingested without being carefully washed; peeled or cooked,
(i) eggsareingested through contaminated weter e.g. Pond water (iii) eggsareingested
through soil if children play in contaminated soil and put their hand in mouth without
washing (iv) However thelarvaedirectly enter through skinwho do not put on footwear.

Risk factorsresponsiblefor transmission
Peoplethosewho are:

o lliterate

e socioeconomically backward classes

e openfielddefecation

e workwithbarefeetinfields

e poor persona hygiene
e unhygienicfeedinghabitsand
e unsafedrinking water.

4.3.3 Symptoms and Signs, Diagnosis and Treatment of Worm
I nfestations

Peoplewith mildinfection usualy haveno symptoms. Whenworm infestation become
heavy, the symptoms and signs start becoming prominent which include diarrhoea
abdomina pain, weaknesseasy fatigue and loss of appetite may times patient or child
may complain of passingwormsinthefaeces.

Diagnosisof worm infestations

Presence of wormsintheintestineisconfirmed either by seeinglive/dead worminthe
feacesor by identifying the ovaand cyst of worms present in the samples of faeces
(stool) with the help of microscopein thelaboratory of the hospital .

Treatment of wor m infestations

Inthe community, Albendazol e has been consi dered safe de-worming drug presently
being made available by the Government of Indiafor trestment of personswithworm
infestation under National De-worming Programme. For children between ages of
2 and 19 years 1 tablet (400 mg) and half tablet for children of age 1-2 yearsis
recommended. For younger children should bebrokeninto half and crushed and then
administered with water under supervison of healthworker. All adultsareadministered
onefull tablet each.

Note: Sick child should not begiven tablet. Every child should fir st chew the
tablet then swallow. Do not allow thechild totaketablet at home.

Who should begiven treatment

WHQO recommends prevention and control of soil transmitted wormsrelated morbidity
through periodic treatment of at risk populationsliving in endemic countrieslikelndia
particularly preschool and school agechildrenandwomen of child bearing age (including
pregnant womenin second and third trimester and breastfeeding women).

Thede-worming trestment isto be given without previousindividua diagnosistodl at
risk peoplein endemic areasonce ayear where prevalence of worminfectionisover
20% and twiceayear when prevalenceismorethan 50%for thiscel ebration of Nationa
De-worming Day (NDD) hasal so been recommended.

InIndia NDD is been observed on 10" Feb. every year since 2015.
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Sideeffectsof De-wor ming treatment

The De-worming treatment hasvery few side effects. Theremay besomemildside
effectslikedizziness, nausea, headache and vomiting and abdomina painall likely due
towormsbeing passed. However these side effects disappear after sometimeand
hospitalisationisnot required.

Severesideeffectsarefatd, lifethreatening, disabling or incapacitating e.g. Choking
hazard/asphyxia. The patient needsto be takenimmediately to the nearest health
facility for quick treatment. Whiledoing so health worker should stop de-worming of
othersand stay calm, should cal hel plineno. try to arrange vehicle/ambulance. He/
She should inform attendance of the patient / child about condition and need of
emergency treatment. Soil transmitted infections can be eliminated from country as
observedin several countriese.g. US, South Korea.

Note: Albendazoletablet can beadminister ed with |FA tablet & Vitamin-A

4.3.4 De-worming and Prevention

The spread of soil transmitted i nfections can be prevented by taking precautionssuch
asusing sanitary toilet and not defecating in open field, washing hands particularly
beforeeating and after using toilet, wearing dippersand shoes, drinking safeand clean
water, keeping nailsshort and clean, eating properly cooked food and storing it safely,
washing fruitsand vegetablesin safe and clean water.

Advantagesof de-wor ming

e  Childgrowsfaster and remain hedlthier

e He/shebecomes moreresistant to infections

e He/she learnsbetter and remain more activein school
e He/sheattendsschool moreregularly

e Anaemiadecreasesand nutritionimprove, and better pregnancy outcomefor
pregnant women.

Calculation of albendazoletablets (400 mg) for onede-wor ming round:

You can cal cul ate the demand for albendazol e tabl ets (400 mg) required for onede-
worming round using theformulagiven bel ow:

1 x No. of children (1-19 yearsinthearea) + 10% of total requirement asbuffer (for
wastage and spoilage)

Check Your Progress2

1) ListtheCommon Soil Transmitted Helminths(Worms) inIndia




4) Explain Symptomsand sgnsof worminfestation.

5) Describe preventionand control of worm infestations.
6) Listthesideeffectsof De-worming trestment.

8) Cdculatetherequirement of abendazol etablets (400 mg) for onede-worming
round inyour area.

4.3.5 Food Borne Helminths

Food borne heminthscommonly includesthefollowing:
a TaeniaSolium—Foundinpork

b) TaeniaSaginata—Foundincattle

M ode of transmission

Eggs or segments pass out with faecesto the ground. They live herefor monthsor
yearstill ingested by cattle or pigswhilegrazing. When ingested in raw or uncooked
meet thisform infects humans. The embryo rel eased after ingestion getstransformed
into cysticercus.

Signsand Symptoms:
Visiblein passageof stools
Vague addomind pain
Distension of abdomen
Nausea

Anorexia

Weightloss

For Pork Tabeworm

e Alltheabove

e Cydticercosisof brainmay present with seizures, increased intracrania pressure,
hydrocepha us, chronic meningitis

Treatment- Praziquantel singleoral dose of 5-10 mg/kg body weight ispreferred.
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44 RABIES

Rabiesisan acuteviral disease, which causes encephalomyeitisinvirtualy al the
warm blooded anima sincluding man. The causativeagent iSRNA viruswhichisbullet
shaped, round at oneend and flat at the other. Itisfound indomesticand wild animals.
Itistransmitted to other animalsand to humansthrough close contactswith their saliva
(i.e. bites, scratches, licks on broken skinand mucous membranes).Itispresent inthe
sdlivaof thedogsfor 2—3 daysbeforethe appearance of clinica features. It remainsin
thesdlivatill theanimal dies. Death usually occurswithin oneweek of onset of clinical
manifestations.

4.4.1 Susceptibility to Physical and Chemical Agents
(Characteristics of Rabies Virus)

Therabiesvirusishighly resistant against cold, drynessand decay. In cadavers, it
remainsinfectiousfor weeks. Thisvirusishighly thermo labilewith ahalf-life of
approximately 4 hours at 40°C and 35 seconds at 60°C. Serum proteins and other
chelating agentsdiminish thermal inactivation. In brain tissueat room temperatureit
cansurvive upto 1-2 weeks.

Itisalso susceptibleto the action of oxidising agents, most organic solvents, surface
acting agents, and quaternary ammonium compounds. Protelolytic enzymes, ultraviol et
raysand X-raysrapidly inactivate rabiesvirus. Soaps and detergents are effective
againg rabiesvirusbecause of their lipid eliminating property, which destroysthe outer
covering of thevirus.

4.4.2 Epidemiology - Rabiesin World and in India

Rabiesvirusispredominantly the nervoussystem and killsthe host in short period after
it hasentered the nervous system . Before degth, from the brain virusreachessalivary
glandsandisexcretedinsaiva. The salivagainsentry into another host through apre
existing breach in skinwhen merelicking or contamination isadequate or the bite of
therabid animal createsamechanical breach of skin through which therabiesvirus
gainsentry. Virusmay be present in the salivafor many daysbeforeclinical signs
appear and it may be steadily or intermittently secreted until just before death. Report
of preclinical periodsof virussecretionin salivarangefrom 3 daysin cats, 14 daysin
dogs. I nfection hasbeen documented in personnel receiving cornea graftsand organs
fromrabiescases.

4.4.3 Pathogenesis

On entering into human body, rabiesvirusmultipliesat local Steof inoculation prior to
itsspread towardsbrain viathe nerves. Withinthebrain, virus spreadsfrominfected to
contagiouscells. Theremay beregiond differencesintheintensity with which areasof
brain become infected. The main areas affected are usually the cerebellum,
hypothalamus, hippocampus and scattered neuronsin thereticular formation. The
movement of thevirusisextremely sow which resultsinto alongincubation period.
Thisfact hdpsininitiatingimmune prophylaxiseven after the causativeagent hasinvaded
the body.

Incubation period

Theaverageincubation period isbetween 30-90 days. Factorswhich may influence
thelength of the incubation period include the site of bite, the amount of virusin
salivaof thebiting animal, the virus strain, and the age and immune status of the
victim. Itisshorter in casethe biteiscloser to brain and massive dose of virushas



been inoculated. Incubation period as short as 10 daysand aslong as 2 years have
been reported.

444 Clinical Featuresin Man and in Animals
Let usnow read about the clinical featuresin man and animals.

Thefirst symptom to appear may bepain and tingling in the affected limb, especially
around thesite of bite. Hydr ophobiaisthe best known symptom of thisdiseaseand
Ispath gnomonic for rabies. Hydrophobiaisusually the only neurologic abnormality
found in patient presenting with furiousrabies. It isdueto aviolent jerky contraction
of thediaphragm and accessory musclesof inspiration that istriggered by thepatient’s
attemptsto swallow liquid and by avariety of other stimuli such asstrong current of
air, loud noiseand bright light. Hydrophobiaisusually not associated with painin
neck or throat. It isalso not aconditioned reflex caused by aspiration of liquidinto
trachea

Before the appearance of hydrophobiarabies needsto be differentiated from other
clinica conditions. Initially patient may havesymptomssuch as:

e Lockjaw

e  Encephditis

e Hyderia

L ater patient develops

e ParalyticphasewhichincludesAcutepolyneuritis
o Differentid diagnosis

e Ddirium,tremors

e Rabiespost vaccination encephaomyditis
Rabiesin animals

a Clinical featuresin dogs

After anincubation period of around 3 months (range 10 daysto 6 months), Dog may
manifest oneor moreof thefollowing clinica festuresgiven below:

e changeinbehaviour of dog, changein bark tone, changein feeding habits,
e animalsmay go off feed and eat abnormal objects,

e may developfever, vomiting, excessive sdivation, paralysisof lower jaw, anxiety,
restlessness, convulsions,

e paraysisleading to deathwithin 57 daysof onset of disease,
e Thereisnohydrophobiainanimals.
b) Clinical featuresin catsand cattle

Rabid cats show extreme aggressiveness, great sensitivity to touch/voice, profuse
salivation and may attempt to attack dog or man. In cattle, rabiesismanifested as
abnormal movementsof posterior extremity, foamy yellow froth from mouth and
decreaseinyield of milk. Milk of rabid cattle has been shown to have viable
rabiesvirusand itsingestion in raw form may require post exposure treatment in
thoseindividualswho have ulcers or abrasionsin mouth or pharynx. Otherwise
the gastric juice destroystherabiesvirus. Pasteurisation and cooking also kill
thevirus.
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445 Treatment of Rabiesin Humans

Because of longincubation period, whichistypical of most casesof humanrabies, itis
possibleto institute prophylactic post exposuretreatment. Thismust be started at the
earliest to ensurethat theindividual will beimmunised beforetherabiesvirusreaches
the Central Nervous System.

a Decisontotreat

Inrabiesendemic country likeIndia, where every animal biteis potentially suspected
asarabid animal bite the treatment should be started immediately. To bring out
uniformity globally, the WHO recommended classification of animal bitefor post-
exposure treatment should be followed which ismade availablein the anti-rabies
Clinicor hospital.

b) Treatment of animals

Although unvaccinated animalsaremorelikely to transmit rabies, vaccinated animals
candsodosoif thevaccination of thebiting animal wasineffectivefor any reason. The
risk of dog being infected with rabiesisgreatly reduced when it appears healthy and
thereisconfirmed history of vaccination with minimum of twoimmunisationswith potent
rabiesvaccineinlast two years. Thetreatment should be started immediately after the
bite. Thetreatment may bediscontinued if animal involved (dog or cat) remainshedthy
throughout an observation period of 10 days. Theobservation periodisvalid for dogs
and catsonly. Biteby all wild animalsshould betreated as category |11 exposure. It
should be noted that bites by rats, mice, squirrel, hare and rabbits seldom require
treatment. Bat rabies has not been conclusively proved in Indiaand hence exposure
doesnot warrant treatment. It isre-emphasi sed that the trestment should be started as
early aspossibleafter exposure, but it should not be denied to person reporting latefor
treatment.

¢) Management of wound

Sincetherabiesvirusentersthe human body through abiteor scratch, itisimperative
to removeas much saliva, and thereby thevirus, fromthewound. Itispossible by an
efficient wound toilet that should not involve additiona trauma. Sincetherabiesvirus
can persist and even multiply at the site of bitefor along time, wound toilet must be
performed evenif the patient reportslate.

Thiscan bedone by prompt and gentle thorough washing with soap or detergent and
flushing thewound with running water for 10 minutes. If soap and detergent are not
immediately availablewash with running water for atleast 10 minutes. Avoid direct
touching of woundswith bare hands. Considering theimportance of thisstep theanti
rabiesclinicsshould havewound washing fecilities.

Remember:

Theapplication of soil, chillies, oil etc. isunnecessary and damaging. If they
have been gpplied on thewound, enough gentlewashing with sogp or detergent
to removetheextraneousmaterial especialy oil should bedonefollowed by
flushing with copiousamount of water for 10 minutesimmediately. Immediate
washing of thewoundisapriority.

The maximum benefit of thewound washing isobta ned when freshwoundiscleaned
immediately. Suturing of wound should beavoided asfar aspossible. If unavoidable,
minimum loose sutures should be applied after adequatelocal treatment along with
proper infiltration of anti rabiesserum.



e  Cauterisation of wound isno longer recommended asit leavesvery bad scar, and
doesnot confer any additional advantage over washing thewound withwater and

soap.
¢ Inj.tetanustoxoid should begiventotheunimmunised individua .

e To prevent sepsis in the wound, a suitable course of an antibiotic may be
recommended.

d) Application of antiseptic

After thoroughwashing and drying thewound, any oneof theavailable chemica agents
should be applied: (in appropriate recommended dilution), Povidone (in appropriate
chlorhexidinerecommended dilution), Povidoneiodine, dcohal etc. For further trestment
and necessary immuni sation patient should bebrought to theAnti-Rabies Clinic of the
nearest hospital.

€) Management of animal bite exposureto pregnant women and lactating
mothers

Pregnancy and |actation are no contraindicationsfor rabiesvaccination. Post-exposure
prophylaxisagainst rabiestakes preference over any other considerationsinceitisa
life saving procedure. M oreover, rabiesvaccine does not have any adverse effect on
fetus, mother-to-be and the course of pregnancy. Hence compl ete post-exposure
treatment shoul d be given depending on the category of the exposure.

f) Preexposureprophylaxis

Pre-exposure prophylaxismay beoffered to highrisk grouplikelaboratory staff handling
thevirusandinfected materia, cliniciansand para-medica sattending to hydrophobia
cases, veterinarians, anima handlersand catchers, wildlifewardens, quarantineofficers
andtravellersfromrabiesfree areasto rabiesendemic aress.

4.4.6 Prevention and Control of Rabies

Rabiesisprimarily adisease of animalsand control measures haveto be directed
towardsthenatura reservoir of thedisease. Wild animal sact asimportant and frequent
reservoirsof diseasein developed countrieswhereas devel oping countries still have
caninerabiesastheir major problem. For control of Rabies, notable progress has
been madein the direction of devel oping suitable vaccinesand appropriate delivery
systems. Any strategy for control of rabiesin devel oping countriesshall havefollowing
four components:(i) Epidemiologica surveillance(ii) Dog popul ation management
(i) Massvaccination and (iv) Community participation. Thecommunity healthnuraing
workershaveto play crucial rolein spreading awareness about the disease and its
prevention and control along with mobilising of peoplefor early treatment and
vaccination.

Check Your Progress 3
1) WhatisRabies?
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3)

4)

5)

6)

7)

8)

9)

What isthe prevalence of Rabies?

When should the case of animal bite/dog bite be brought to dog biteclinicfor
further treatment and vaccination ?




45 LET USSUM UP

Inthisunit you havelearnt about RTI/STI and HIV/AIDS, routes of transmission,
factors, symptomsand prevention and control. The complicationsof STI/RTI inmen,
women and newborn bassalong withfutureimplicationsarea so covered. Itisimportant
to create awareness and impart knowledge about safer sex.

In second section of the unit, you have come to know about the prevalence of the
worm infestationin thewomen and children, the common soil transmitted helminthes
(wormes), their mode of transmission, effectson human health, signsand symptoms,
diagnosisand treatment and the measuresto prevent and control of soil transmitted
helminthsinthecommunity.

Inthe end session of the unit, you have cometo know about therabies, its prevalence
inthe country and world, theincubation period and signsand symptoms, treatment
and vaccination, management of animal/dog bite, and prevention and control of Rabies
inthecommunity.

46 MODELANSWERS

Check Your Progress 1

1) Reproductivetract infections(RTI) Reproductivetract infectionisa
broad term that includes sexually transmitted infections aswell as other
infections of the reproductivetract that are not transmitted through sexual
intercourse.

2) Routeof transmission of STIsare:
e Poorgenerd hedth
e  Poor genitd hygiene
e  Poor mengtrua hygiene

e  Unhygienic practicesby service providersduring ddlivery, abortion and
[UCD insertioninwomen

e Unsafebloodtransfusons
e  Unprotected sex
e  MultiplePartners
e  Sexwith Partner having soreonthegenital region
e urethra dischargeor infected vagina discharge
e  PreviousSTI infection(s) inthe past year
3) Risk groupsare:

e \Women haveagreater risk of RTI than men dueto physiological, socidl,
cultural and economicfactors;

e  Biologicaly moresusceptiblethan men;
e  Morelikely tosuffer fromcomplications,

e Limitedintheir ability to protect themselves from high-risk sex or to
negotiate condom use;

e More likely to suffer from asymptomatic infections and remain
untreated and, less likely to seek treatment, even for symptomatic
infections
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4) (1) Adolescent girlsand boyswho are sexually active and practicing unsafe
sex. (2) Female and male sex workersand their clients.(3) Men and women
whosejobsforcethemto beaway fromtheir familiesor regular Sexua Partners
are away for long periods of time.(4) Men having sex with men including
transgenders. (5) Street children, prisoninmates, etc.

5) Primary preventionfor RTI/STIs.

Creating awareness and imparting knowledge about safer sex
Advising on practicing safesex

Correct and consistent use of Condom

Having snglepartner

Avoiding multiple Partners

Maintaining sexual hygiene, Removing stigmaand biasin thecommunity
andthehedlth careprovider for improving thetreatment seeking behaviour,
Improving accessto safe delivery and safe abortion services, Screening of
each and every pregnant woman for syphilis

4.7 REFERENCES
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2) Nationa Deworming Day, Operationa Guiddines, Child hedth Divison, Ministry
of health and family Welfare, Government of India2016.
3) Zoonotic Diseasesof Public Health Importance-Rabies (Year 2005) , Zoonotic

Diseases Division, National Institute for Control of Diseases(DGHS),
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