ABSTRACT
 What is the profile of animal bite cases attending in the Public Health Section under the municipality of Dinajpur Sadar Upazilla.
 The study was done to determine the epidemiological characteristics of animal bite injuries; to study the knowledge, attitude and practices regarding the animal bite from  25-07-09 to 12-11-09.
67 cases who attended the Public Health Section to receive post exposure immunization, were taken for this study.
Of a total of 67 cases 97.01% bites were of dog, 70.14% were males which were 2.5 times higher than females. Lower extremity was involved in 49.25%.94.01% were stray dogs and 52.22% were provoked bites. Children below 15 years were more likely to provoke a dog. 95.52% cases applied soap on the wound.64.17%cases show hydrophobia sign after biting.88.05% cases used NTV.
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CHAPTER-I

INTRODUCTION

1.1 Background

Rabies is a deadly zoonotic viral disease that attacks the nervous system of both man and animals. Rabies is a Latin word means rage or fury. The name might have been coined as the infected man and animal often become excited and aggressive. In man, the disease is also known as Hydrophobia because on of the sign of rabies is inability to swallow water. The causative agent is a bullet shaped neurotropic RNA virus. Only warm-blooded mammals are affected with rabies, however, birds, fish, reptiles and amphibians do not. The most frequent way that humans become infected with rabies through the bite of infected dogs, cats and wild animals. Domestic animals like cattle, horse, sheep, goat etc become the victim of rabies and occasionally transmit the disease to man. The disease is 100% fatal; however, it could be avoided with effective prophylactic vaccination.

Bangladesh is a small country in the north-eastern part of South Asia. The country is bounded by India on the West, the north, and the north-east and Myanmar on the South-east and the Bay of Bengal on the South. The area of the country is 1,47 ,570 sq kms. The population of the country is 111.4 million   according to population census of 1991.At present, it is estimated to be 140 million.

Bangladesh is a rabies endemic area. There is no accurate statistical data on rabies collected in this country. From the scattered hospital records it is assumed that about 2000 persons die of rabies per year. From the vaccine supplies records it is evident that about 60000 persons undergo post-exposure treatment after animal bites every year, of which 95% are dog bite cases. About 45% of the total number of persons undergoing post-exposure treatment are children (< 1-5 years).Nowadays, though many people are aware of the disease, they still neglect animal bites and remain unnoticed & untreated. Some 20000 exposed to suspect rabid animals receive traditional treatment. Hospital records show that most unvaccinated cases develop rabies and, in addition, that a number develop rabies due to delayed and insufficient post-exposure treatment.

1.2 Causative agent

Rabies virus causes acute encephalitis in all warm-blooded hosts, including humans, and the outcome is almost always fatal. Although all species of mammals are susceptible to rabies virus infection, only a few species are important as reservoirs for the disease e.g. terrestrial mammals like dogs, cat etc. including raccoons, skunks, foxes and coyotes. In addition to these terrestrial reservoirs, several species of insectivorous bats are also reservoirs for rabies. Rabies virus belongs to to the order Mononegavirales , viruses with a nonsegmented, negative-stranded RNA genomes. Within this group,viruses with a distinct “Bullet” shape are classified in the Rhabdoviridae family, which includes at least three genera of animal viruses, Lyssavirus, Ephemerovirus, and Vesiculovirus. Rhabdoviruses are approximately 180 nm long and 75 nm wide. All rhabdoviruses have two major structural components: a helical ribonucleoprotein core (RNP) and a surrounding envelope. The fusion of the rabies virus envelope to the host cell membrane (Adsorption) initiates the infection process. The interaction of the G protein and specific cell surface receptors may be involved. After adsorption, the virus penetrates the host cell and enters the cytoplasm by pinocytosis (via clathrin-coated pits).The virions aggregate in the large endosomes (cytoplasmic vesicles).The viral membranes fuse to the endosomal membranes, causing the release of viral RNP in the cytoplasm (Uncoating).
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Figure-Structure of Rhabdoviridae Family
1.3 Epidemiology

Rabies exists in three epidemiological forms :

I) Wildlife (Sylvatic) rabies act as reservoir in foxes, jackals, wolves, hyenas etc. In South Africa, the disease is enzootic in mongoose. These animals maintain a cycle amongst them and transmit the disease dogs and other domestic animals. Man may become an accidental victim of rabies by intrusion into the wildlife cycle of rabies.

II) Urban rabies-Urban cycle is created and maintained due to transfer of infection from wild life to domestic dogs. In our country 99% of human rabies is associated with dog bite. The other domestic animals like cat, cattle, horse, sheep, goat etc may be victim of rabies and transmit to man.

III ) Bat rabies-Vampire bats feed on blood of animal & man and transmit the disease in parts of Latin America ( Brazil, Mexico, Trinidad & Tobago) and USA.
1.4 Transmission

The rabies virus is mainly present in the saliva and brain of rabid animals. It can be transmitted commonly through a bite or getting saliva or brain tissue in a wound or in the eye, nose or mouth. The quantity of virus present in saliva of infected dog is variable and in some cases it may not present that is why only about 50% of bites by proven rabid animals will result in rabies. Aerosol transmission is reported in certain cases harbouring rabies infected bats and in laboratory where aerosols produced during homogenization of infected animal brains can infect handlers. The dog lived for 4 years and virus was isolated from its saliva on 13 occasions during the period. The virus cannot pass through intact skin. The virus enters the wound and reaches central nervous system through peripheral nerves.
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Figure: Pathogenesis of Rabies 
1.5 Symptoms 
Symptoms vary widely .First sign is a change in behavior both in man and animals. In later stage complete paralysis developed followed by coma and death.

Rabies in Man

Rabies in man is also known as hydrophobia because of its pathognomonic sign of fear of water. The disease sets in with the prodromal signs of headache, malaise, sore throat and pain at the site of bite. It is followed by massive excitation and over stimulation of nervous system. The patient shows hypersensitivity to noise, light and wind. The patient may be provoked by fanning a current of air across the face (Aerophobia).There may be increased reflexion, muscle spasms, dilatation of pupils, increase perspiration, salivation and lacrimation. The patient also shows signs of mental changes like anger, irritability, fear of death and depression. At the later stage due to spasm and paralysis, the patient become unable to drink even liquid. The patient develops convulsion and enters into the stage of generalized paralysis, coma and dies in 2-5 days. 

1.6 Objectives:

Considering the above circumstances the study was conducted with the aim of following objectives;
1. To know the scenario of biting cases in human at Dinajpur Sadar Upazila, Bangladesh.

2. To know the prevalence of biting cases.

3. To give recommendation in biting cases.
CHAPTER-II

REVIEW OF LITERATURE

Democritus during 500 BC made the first record of canine rabies .Celsius during the  frist century AD emphasized the bites of animals that produced diseases, which was dangerous to man and animals. In 1804 Zinke first demonstrated that rabies could be transmitted by saliva. Louis Pasteur (1822-1895) was the first to undertake a scientific approach and declared that the CNS especially the brain and spinal cord were particularly concerned in the development of the disease. Negri in 1903 demonstrated acidophilic intracytoplasmic inclusions called Negribodies in the neurons of dogs, cats and rabbits experimentally infected with rabies virus. The presence of these inclusion bodies was declared as a practical diagnostic test for rabid animals .In 1906, Babes confirmed the presence of negribodies which was widespread in the nervous system. In 1927,Sellers, demonstrated that Negribodies in stained brain impression smears (Steele,1975 ).
Rabies is the most ancient disease and is an important zoonotic infection prevalent in India .Dog is the principal transmitter of infection to man and animals and 96 percent of human cases in India occur due to dog bite only (Sehgal and Bhatia, 1985).

Rabies, a highly fatal disease of domestic animals and humans, is endemic in Bangladesh. Dogs are the in apparent carriers of rabies (Doege and Northrop, 1974)
Information on in apparent infection of rabies in dog of Bangladesh is limited. (Ali et al.,1982)
Concerns about the possible transmission of rabies to forensic personnel are not all surprising. Being a public health problem, data from the WHO indicate that about 30,000 people die of rabies in India which accounts for about 81 % of global report of 37,000 deaths annually (Sudarshan et al., 1999). 

The virus has been detected in human tracheal secretions, saliva, nasal swabs and human tissue (Warrel and Warrel, 1988)

It is reported that dogs remains as an in apparent carrier of rabies virus for a long time.(Paul,1977) and the animal may continue to shed the virus up to five years without showing any clinical sign of disease.(Fekuda,1975)

Both sylvatic and urban rabies have been present in India .Dog population of India is progressively increasing .As per the livestock census 2003,the dog population of Rajstan is approximately 23.8 lacs. The veterinary survey showed a high proportion of positively of rabies among dogs(48.4%),cats(21.9%),Cattle(61.4%),goats(48.7%) and horses(45.0%).The veterinary data revealed a stable situation of rabies in dogs and cats during last decade of 1992-2001 (Anonymous,2004).
Despite the development of first rabies vaccine in 1985, the World Health Organization estimates that between 30,000 and 70,000 people die worldwide of rabies each year (Knobel et al., 2005).

Rahman et al., (2005) found that of 684 cases, majority (64.18%) of the victims were within 15 years of age. Male gender (76.65%) and rural people (86.40%) constituted the bulk of cases.(80.26%) of cases had WHO category III exposure. Most of the cases were not vaccinated (86.04%).Among 93 cases who received vaccine, only (9.67%) took tissue culture vaccine and (90.3%) were treated with nerve tissue vaccine. None of the 684 cases were treated with RIG. Dog was the principal animal responsible for (95.76%) cases.(65.93%) of the cases developed the disease between 31 to 100 days after the animal exposure.
Bedi et al.,(2006) reported that Of a total of 1412 cases 90.2% bites were of dog, 71.6% were males, 61.3% cases were below 20 years of age and 97.3% were below graduate. 91.2% cases had grade II/III bites and lower extremity was involved in 55.1 %.73% were stray dogs and 70.3% were provoked bites. Children below 15 years were more likely to provoke a dog. Only 17.4% cases reported within 6 hours of bite and 50.2% within 24 hours. 48.8% reported that patient goes mad while 29.5% said that the victim dies. 39.4% cases applied red chilies on the wound. None of the subjects reported the matter and menace of the stray dogs to the concerned authorities. Animal bite especially dog bite injuries (90-95%) remain a problem of significant properties in this country. 51.7% cases were children below 15 years (CD alert 45%)2. 71.6% victims were males (CD alert 2/3rd)2 as males are more likely to go out of their homes for work as compared to females.
Extremities are most commonly involved site. Bites in the Lower Extremity occurred in more than 55% of cases in our study. In some other studies (Nimalae et al ,1999) reported bites in the Lower Extremity to be 65% and Bunker1 reported bites in the Lower Extremity to be 65.65%.
In this study exposures caused by stray dogs were 73%. Exposures caused by dogs which were not properly immunized was 89.3%. Category II and Category III exposures constituted about 91.2% of all exposures, as reported by (Sekhon et al, 2002). 
Interestingly 80.4% victims were unaware of any treatment of contact cases of hydrophobia and 26.6% victims were unaware about the consequences of dog bite. This fact emphasizes the need to disseminate correct information about animal bites and its possible consequences so that the community can avail the benefits of prompt treatment.

Rohini and Rajnish(2004) found that about 42.02% of the admitted Rabies case belonged to Delhi and 57.98% from adjoining states. The number of the Rabies cases was the significantly higher in the age group of 5-15 years i.e. (31.92%). Male victims were four times more than females. Rabies occurred round the year but it was less in numbers from March to May. The most common biting animal was dog (97.3%). Majority of them (87.23%) had class III exposure and the commonest site of bites was lower limb. Most of cases (82.44%) did not take post-exposure treatment and remainder took inadequate treatment.
Rupprecht,(1995) reported that the public health threat of rabies as a preeminent zoonosis relates to the acute, incurable encephalitis that results from transmission of the virus by the bite of an infected animal. An estimated 40,000 to 100,000 human deaths are caused by rabies each year worldwide; in addition, millions of persons, primarily in developing countries of the subtropical and tropical regions  undergo costly post exposure treatment (PET). Although the number of human rabies cases has been significantly reduced in the United States, the total number of animal rabies cases approached historical limits in 1993. To appreciate the public health significance that lyssaviruses continue to play as persistent and emerging infectious agents, one must understand certain human activities, such as recent animal translocations (i.e., the natural or purposeful change by humans of the normal home range or geographic distribution of an animal) and animal ecology.
Rabies is one of the oldest known diseases of public health importance. Its description is on records since as early as second century A.D. onwards (Sehgal and Bhatia, 1989). 
It is an acute, highly fatal viral disease of central nervous system caused by Lyssavirus type-1. All warm-blooded animals are vulnerable to infection with this virus; however susceptibility varies with species (WHO, 1973).
 It is transmitted to man usually by bite or lick of rabid animals, such as dogs, jackals, wolves etc.. However, in bat caves where amounts of virus may be very high, it can be transmitted via aerosol (Fenner , 1987).
 Eighty percent of rabies fatality reported worldwide comes from India. It is estimated that in India three million people receive post- exposure prophylaxis each year (Warrel and Warrel, 1998).
Ethno-medico Phytotherapy Documentation also suggests presence of rabies in the state from olden times. People used aqueous extract of Masdenia royeli (Rambel, chitroli) and decoction of Nicotiana tabacum (tambakoo, tobacco) as antidote to rabies (Singh and Kumar, 1999).
It is well known fact that on basis of spread, rabies can be classified into three epidemiological forms; dog rabies (urban), wild life rabies (sylvatic) and bat rabies (Johnson, 1948; Park, 1997).
There is no antigenic differences between these three types. In India urban cycle which is maintained by dog is responsible for 99% of human cases. Park ( 1997 ) have mentioned that a single rabid dog is capable of biting a large number of human beings and animals, and may involve an area of 40 km.2 in its short span of clinical illness. Dogs  also play a major role of sylvatic form of rabies. The factors which influence the presence of both types of rabies (urban and sylvatic) simultaneously in an area include degree of contact between wild species and domestic dogs, and the relative population size and immunity status of both groups. In a developed nation like USA, 20% of human rabies deaths have been caused by the bites of rabid wild animals. Wild rabies is also accountable for heavy losses to livestock industry. Indian mongoose has been reported as principal vector for a first major outbreak of rabies in Western Hemisphere but is not a serious vector of rabies in India (Thomas 1963). In India jackal has been attributed as principal sylvatic transmitter. There are many factors which attribute for increase in the incidence of rabies.
Several techniques may be used to detect rabies antigen: Demonstration of Negri bodies by Sellers staining, Direct Fluorescent antibody test (FAT), Rapid Rabies Enzyme Immunodiagnosis (RREID), Latex agglutination Test, Virus isolation in new born mice, virus isolation in cell cultures, Immunoperoxidase test (IPT), Peroxidase and antiperoxidase test (PAP), Avidin-biotin test, Dipstick dot ELISA, Dot ELISA and Electron Microscopy. Recently monoclonal antibodies are routinely used in many laboratories. Detection of rabies viral RNA by Dot and Slot Hybridization, In situ Hybridization and different types of Polymerase Chain Reaction (PCR) is a  recent advanced  technique.
1.      Negri body examination: These inclusions corresponding to aggregates of viral proteins, are specific for rabies virus infection, the staining techniques are not specific since they merely detect affinity for acidophilic stains. In the case of autolysed brain materials, interpretation of the result may  be difficult. Presence of Negri bodies in positive cases varies from 10 to 65% ( Sellers ,1927). Further more, there is a risk of false positive results due to other inclusions as seen in some viral infections as well as in healthy wild and domestic animals ( Berkman et al. 1960). Negri bodies can be demonstrated on methanol fixed brain smears taken from hippocampus major and stained with Sellers stain. The result is obtained within one hour. The WHO has abandoned this test in its recommendations. 
2.      Direct Fluorescent antibody Test (FAT): The FAT is performed on fresh unfixed impression smears of brain, cornea, frozen sections of skin biopsies, smears with cells of centrifugation sediment of saliva, throat swab and cerebrospinal fluid. These smears are fixed in cold acetone. A rabies antinucleocapsid FITC conjugate is used. The result is obtained within two hours. The FAT provides a reliable diagnosis in 98-100% cases ( Dean and Abelseth  1973). 

3.      Rapid Rabies Enzyme Immuno Diagnosis: The RREID test is an ELISA test performed on the supernatant of brain or salivary gland suspensions. This test is based on the immunocapture of the rabies nucleocapsid antigen by an antinucleocapsid polyclonal globulin coated to the ELISA plates, followed by the addition of the same globulin conjugated to horse radish peroxidase enzyme. The results are obtained within three hours.  ( Perrin et al., 1986).The correlation between FAT and RREID is 96-99%(  Jayakumar et al.,1989).
4. Immunoperoxidase Test (IPT): Immunoperoxidase staining techniques have also been used, when good morphology is important in addition to requirement for the sensitive and specific detection of rabies antigen.Immunoperoxidase test may be used instead of FAT. Both techniques have the same sensitivity but peroxidase test takes longer time to perform. ( Jayakumar and Ramadass, 1991).The sensitivity of the immunoperoxidase test can be improved by the addition of peroxidase and antiperoxidase  or avidin biotin horseradish peroxidase conjugates. (Jayakumar et al., 1994).
5.      Dipstick / Dot ELISA: In the Dipstick / Dot ELISA nitrocellulose strips as solid support replaces the micro titer plates. This test is reagent conservative, does not require sophisticated equipment, and is ideal for use in geographically remote areas. This test can be improved by the addition of avidin-biotin horseradish peroxidase conjugate. The results can be preserved for longer time and this test can be used in retrospective epidemiological survey of rabies (Jayakumar  and Padmanaban, 1994., Jayakumar et al.,1995 a., Jayakumar et al., b 1995 ., Jayakumar et al.,1995c and  Jayakumar et al. 1997). 
6.      Rapid Latex Agglutination Test: Latex beads sensitized with rabies immunoglobulins quickly agglutinate in the presence of rabies virus antigens. In the same manner latex beads sensitized with purified rabies antigen quickly agglutinates in the presence of rabies specific antibodies. This test could also be used as a quantitative test. This test requires less than 15 minutes to perform on clean microscopic slide of glass plate or VIDAL Test plates.(  Kasempimolporn  et al., 2000)
7.      Electron Microscopy Examination: Brain specimens may be fixed in osmic acid or in glutaraldehyde and formic acid or in formalin followed by the above mentioned fixatives. After inclusion in epon, ultra thin sections are stained with uranyl acetate and lead citrate.

8. Virus Isolation Techniques: 
(a).Virus isolation in mice: The mouse inoculation test does not give rapid results and the  observation period is at least for 28 days but it has the advantage of being a simple and   reliable method for further testing. (Webster and Dawson, 1935). The correlation between FAT and mouse inoculations is 92- 99%
(b).Virus isolation in cell cultures: Virus isolation in cell cultures is recommended for all laboratories where tissue culture work is a common practice. (Rudd et al.,1980). Neuroblatoma cell lines are particularly susceptible to rabies virus, which will Produce specific inclusions detectable by FAT in less than 24 hrs ( Portnoi et al., 1982). This test detects 96-97% of rabies positive samples.  One cycle of virus replication in this cell take  at least 18 hours.  (Bourhy et al., 1989).
CHAPTER-III
MATERIALS AND METHODS
Study area:

A total of six union was used from 10 union under Dinajpur Sadar upazilla for making  the study area. it is handsome enough for conveying such type of study specially epidemiological that is biting cases despite its importance no such study has not been yet done before in these area, the study area were Shankarpur, Awaliapur, Shashra, Askarpur, Uthrail, Sheikhpura  

Study population

About 67 biting cases (both dog and cat) were used as study population with the aim to get specific ideas on biting location, age prevalence etc.

Collection of data

The biting cases were dealed by Public Health Section under municipality of Dinajpur. After that the beaten patient offered slips. The patients had to fulfill the perform questionnaire (Appendix-1) regarding some personal information and about overall biting. these slips are collected during the four months study from 25-07-2009 to 12-11-2009.

Analysis of data

These data were analyzed by Microsoft Excel software and some bar diagram and pie charts were used to describe the findings.

CHAPTER-IV
RESULTS AND DISCUSSIONS
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Figure: 1 Age wise distribution of bite cases
Figure-1 points out that Children of age group 5-15 years were most affected due to their fondness to animal .The majority of  biting cases 28 (41.79%) were children of age group 5-15 years. 26 (38.81%) were 15-40 years and only 6 (8.96%) were 40 years of age and above. 
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Figure: 2 Type of Animal Bite
Figure-2 shows that the principal biting animal was dog (97.01%) and followed by cat (2.98%). 
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Figure: 3 Profile of animal bite victims

Figure- 3 reveals that maximum biting cases were occurred   by stray dogs 63 (94.01%) and 4 cases followed by pet dogs (5.97%)

Table 1 Treatment of wound at home
	Treatment of wound at home
	Total
	Percentage*

	Cleaned with Soap
	64
	95.52

	Cleaned with water
	66
	98.50

	Lime
	17
	25.37

	Dettol & Antiseptics
	52
	77.61

	Cow dung
	6
	8.95

	Applied nothing
	1
	1.49

	Prohibition of water
	22
	32.83

	Diet restriction
	38
	56.71

	Total responses
	266*
	 


Total patient: 67



*Multiple responses

[image: image9.emf]The disease: Rabies is an acute 

progressive encephalitis caused by a lyssavirus

LYLES & RUPPRECHT, 2006

Despite repeated attempts to muddy the epidemiological waters, ‘carriers’ are unimportant

In the above Table-1 it has been cleared that about 98. with water cleaning of wound treatment clearly indicates their unawareness of the importance of the wound treatment .Diet restriction is one of the most important superstitious phenomenon in biting cases. In the above table 56.71% cases there has been feed restriction followed after biting.

Figure-4 Sex profile of Patients
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Figure-4 reveals that majority of the admitted cases were male (70.14%) and female were (29.85%).The biting cases of male was 2.5 times higher than female.

Figure-5 Site of Exposure

Figure-5 shows that history of bites on lower limb was present in majority of cases 33(49.25%) due to easy access of dog in that area.  About 26 (38.8%), 6(8.95%) and 2(2.98%) persons had been bitten on upper limb, chest/abdomen/back and head/face and neck respectively. 
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Figure: Site of dog bite cases in different site of the body
Table-2 Clinical feature of biting at admission 
	Presenting Clinical Feature
	No.
	Percentage*

	Hydrophobia
	43
	64.17

	Fever
	62
	92.53

	Weakness in limb
	56
	83.58

	Photophobia
	37
	55.22

	Paraaesthesia
	34
	50.74

	Pain in affected limb
	64
	95.52

	Total responses
	296*


Total patient: 67



*Multiple responses
Most often hydrophobia was person (64.17%) as a prominent clinical feature of biting cases. In few cases, the patient presented with asymmetrical weakness of limb, Paraesthesia and aerophobia at the time of admission that later developed hydrophobia. 
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Figure- 6 Type of vaccine used by rabies cases
Fig-6 shows that NTV (Nerve Tissue Vaccine) vaccine is generally supplied by Institute of Public Health, Mohakhali, Dhaka & this vaccine is used as post-exposure way .This vaccine is less costly than TCV (Tissue Culture Vaccine) & its worth is Tk. 250 for 14 complete dose .For this reason majority biting cases were managed by 88.05% cases whereas TCV is much expensive & least available than NTV .The above table also shows 11.94% use TCV as prophylactic measure.

CHAPTER-V
SUMMARY AND CONCLUSION
Animal bite especially dog bite injuries (90-95%) remain a problem of significant properties in this country. 51.7% cases were children below 15 years (CD alert 45%)2. 71.6% victims were males (CD alert 2/3rd)2 as males are more likely to go out of their homes for work as compared to females.
History of bites on lower limb was present in majority of cases 33(49.25%) due to easy access of dog in that area.  About 26 (38.8%), 6(8.95%) and 2(2.98%) persons had been bitten on upper limb, chest/abdomen/back and head/face and neck respectively. Nimalae et all 5 reported bites in the Lower Extremity to be 65% and Bunker1 reported bites in the Lower Extremity to be 65.65%.

Most often hydrophobia was present (64.17%) as a prominent clinical feature of biting cases. In few cases, the patient presented with asymmetrical weakness of limb, Paraesthesia and aerophobia at the time of admission that later developed hydrophobia. 

Local and state government administration must be geared up, to reduce the load of stray dogs by catching them followed by sterilization. Complete vaccination followed by booster should be made mandatory for pet dogs by strict legislation.

Great efforts should be made to educate the community about the hazards of the animal bite and its consequences and management of such wounds at home.

   The introduction of cheaper intradermal regimen of vaccine will further enhance the acceptability and affordability among lower socio-economic group leading to further decline in rabies. There is also need to sensitize people about the importance of local wound treatment. In majority of cases, dog was the main culprit  so there should be an effective program to control the population of stray dogs and vaccination.
Rabies is a fatal but easily preventable disease .Despite trials with antiviral agents, there is no therapy of proven value once the disease was developed.

Majority of the admitted cases were male (70.14%) and female were (29.85%).The biting cases of male was 2.5 times higher than female.

Many persons especially children fear to take NTV as part of PET of rabies in Bangladesh. Modern Tissue Culture Vaccine(TCV) are more effective and safer, but are expensive and cannot be afforded by most of the poor people of this country.

Pets may get infected from rabid animals. Those who ignored the bite from an “apparently healthy but rabid” animal did not take appropriate treatment and paid the ultimate price.

Rabies remains an important cause of mortality in the developing countries, and is difficult to eliminate from a country like Bangladesh. However, effective control of canine rabies, adequate post exposure treatment with modern TCV and RIG(when indicated)according to WHO guideline, health education, and committed and coordinated actions from different government and non-government organizations, can only make a rabies-free Bangladesh.       

Recommendation: Most of the times biting cases promotes the occurrence of a fatal disease rabies. To first reduce then eradicate deaths from rabies, collaborative efforts will be required from multiple stakeholders, including veterinarians, public health officials, legal authorities and other health care services.
Post Exposure Treatment
The main aim of post-exposure treatment (PET) is to prevent the attachment of the rabies virus to the peripheral nerves. This is achieved by treatment of the wound to eliminate as much virus as possible from the site, and by simultaneous vaccination with a tissue culture vaccine with the goal of developing a level of at least 0.5 IU/mL of virus neutralizing antibodies as rapidly as possible. Once the virus attaches to the peripheral nerves, the disease process is irreversible.

Local wound management
Immediate washing and flushing of the wound with copious amounts of soap and water reduces the virus load in the wound. Further application of 70% ethanol or tincture/aqueous iodine or iodine/povidone iodine after washing of the wound dissolves the viral glycoprotein coat and inactivates the virus, ensuring some degree of protection. As much as anatomically possible, rabies immunoglobulins (RIG) should be injected into the area surrounding and into the depth of the wound(s) at a dose of 40 IU/kg for equine immunoglobulins and 20 IU/kg for human immunoglobulins. Any RIG that remains can be given by intramuscular (IM) injection at a different site than used for vaccine administration. Administration of RIG at the wound site neutralizes virus locally, prevents attachment of the virus to the exposed peripheral nerves in the wound, and also neutralizes some of the virus systematically. In the case of multiple small bites in children, the calculated amount of immunoglobulins based on body weight may not be sufficient for complete local administration. In such cases, the measured amount can be diluted with normal saline to obtain a volume sufficient to infiltrate all the wounds. Suturing of the wound should be delayed, but if there is a pressing haemostatic need, it must first be ensured that immunoglobulins have been given prior to suturing. When indicated, tetanus treatment and administration of antimicrobials should be carried out.

Systemic treatment
WHO guidelines require that each IM dose of cell culture vaccine contain ≥ 2.5 IU/mL when resuspended for injection. Vaccine should be administered in the anterolateral aspect of the thigh in children or in the deltoid in adults. The gluteal region is not recommended because the region is rich in adipose tissue, which might lead to lower and slower development of neutralizing antibodies, and because of the potential for causing sciatic nerve injury. Any RIG given IM should be injected away from the vaccine injection site.

Rabies Vaccines
A number of cell culture vaccines with comparable immunogenicity and safety are available. Should the need arise, they may be used interchangeably to complete the vaccination schedule. Human diploid cell vaccine (HDCV) was developed in 1964 by Wiktor and colleagues by growing the Pittman Moore PM-1503-3M strain of the rabies virus on a human diploid cell line (MRC5) at the 16th passage in culture. The HDCV vaccines are the most costly of the cell culture vaccines because the monolayer culture method required and the limited life of the cell line make it difficult to achieve large scale production. Purified chick embryo cell vaccine (PCECV) is produced by growing the Flury strain of rabies virus on chick embryo fibroblasts. Purified vero cell vaccine (PVRV), developed in 1984, is the most recent cell culture rabies vaccine. This vaccine is manufactured by growing vero cells on microcarriers in large fermenters and then inoculating them with the PM-1503-3M rabies virus strain. The vaccine is prepared from virus isolated from the cell culture, purified, inactivated, stabilized, and lyophilised. 
These highly purified cell culture vaccines are safer and more immunogenic, and have largely replaced nerve tissue-derived vaccines, which were associated with neurological adverse reactions and treatment failures. Since 1983 the WHO has strongly advocated discontinuation of nerve tissue vaccines by both developed and developing countries favor of cell culture vaccines. All the available cell culture vaccines comply with the WHO standard for potency of 2.5 international units (IU) per 0.5 mL dose, and when properly administered according to WHO immunization schedules, all elicit neutralizing antibody titres far beyond the theoretically accepted threshold of protection (0.5 IU/ml).
Vaccination in Clinical Practice
Post-exposure vaccination
Post-exposure vaccination allows for the rapid induction of antibodies against rabies virus. To be successful, a full course should be administered as early as possible at an appropriate site without delay.

Intramuscular vaccination: Two IM schedules are being used. The commonly used “standard” or Essen schedule involves 5 injections given at 0, 3, 7, 14, and 28 days. Antibody titres of 0.5 IU/mL or greater are reached between days 7 and 14 and are maintained for at least 3 years. As cell culture vaccines are more expensive than the older nerve tissue vaccines, alternate schedules were investigated to reduce the cost of vaccination. One alternative schedule, developed in Zagreb consists of 4 injections. Two are administered on day 0 at different sites, and two additional injections are given, one on day 7 and the other on day 21. With the Zagreb schedule, antibody titers of 0.5 IU/mL are achieved in all patients by 14 days, but fall to 80% of patients by 90 days, and 50% at one year when given simultaneously with RIG, so immunity may not be as long lasting as with the Essen schedule. 
Intradermal vaccination: Two intradermal (ID) schedules have been found to be equally immunogenic and effective. The ID regimens require less vaccine than the IM regimens, reducing the costs of the vaccine itself. This could be beneficial for countries with restricted economic resources for health-care, and higher rabies disease load despite the availability of the newer, more effective cell culture vaccines. However ID regimens require specially trained staff to administer the vaccine, which works against their use in small rural hospitals and clinics. The reconstituted vaccines should be used as soon as possible, and for those without preservative, no later than 6 to 8 hours if kept at 4 to 8°C as there could be a risk of contamination.5,6 The estimated costs of using the ID Thai Red Cross administration schedule (see below) compared with the Essen and Zagreb IM schedules and a discussion of their relative advantages and disadvantages within the Indian context have been the subject of a recent publication. The 8-0-4-0-1-1 schedule (Warrell and Nicholson) involves ID injections given on days 0, 7, 28, and 90. The injections are given at 8 sites on day 0 in the deltoids, lateral thigh, suprascapular regions, and the lower quadrant of the abdomen. Four sites are used on day 7, the deltoids, and thighs, and the injections are given at one site on days 28 and 90 in the deltoid region. The 2-2-2-0-1-1 schedule (Thai Red Cross) consists of ID injections given on days 0, 3, 7, 28, and 90. These are given, all in the deltoid region, on days 0, 3, and 7 at two sites, and on days 28 and 90 at one site. In both of these regimens, each ID dose has 1/5th the volume of the indicated IM injection dose of PVRV.

Adverse reactions
Local reactions, pain, erythema, swelling, and itching at the injection site generally occur in approximately 25% of cell culture vaccine recipients. Very rarely, cases of neurologic illness resembling Guillain Barre  syndrome that resolved without squeal by 12 weeks and a focal sub acute CNS disorder temporally associated with HDCV have been reported. 
Pre-exposure vaccination
Because cell culture vaccines are virtually free of neurological complications, pre-exposure vaccination can now be used to protect individuals at risk of rabies before exposure has occurred. Pre vaccination is beneficial for persons whose occupations place them at risk. It is also recommended for children and adults living in hyperzoonotic regions where they may be exposed to potentially rabid animals during routine daily activities. Pre-exposure vaccination also provides protection in case of unapparent exposure or delayed post-exposure treatment. In addition, the use of RIGs, which is compulsory for all category III exposures according to WHO protocols, can be avoided if pre-exposure vaccination has been given. This can be beneficial in reducing the cost of therapy as RIG is expensive and not easily available in remote areas.
Three IM doses are given on days 0, 7, 21, or 28 in the deltoid of adults or the anterolateral thigh in children. The protective antibody of 0.5 IU/mL is generally achieved by 7 to 14 days. A booster dose given after 1 year results in immunity that lasts for at least 3 years (5 years in case of PVRV). Further boosters can be given at 3-year intervals or depending on the host antibody levels. Recently, PVRV has been administered along with combination diphtheria, pertussis, tetanus, and inactivated polio vaccines (DPT-IPV) in Vietnamese infants at 6, 10, and 14 weeks of age, and has been found to be safe and effective. This could lead to future integration of pre-exposure rabies vaccination into the EPI schedules of countries where rabies is enzootic.

Revaccination in previously vaccinated persons
Management of vaccinated people who are exposed again at a later date involves local treatment of the wound and repeat booster vaccination with 2 doses given on days 0 and 3. If there was a complete post-exposure or pre-exposure treatment previously within 3 years, 2 injections of a cell culture vaccine can be given without need for RIG. Any exposure 3 years or more after vaccination should be treated with complete post-exposure vaccination and administration of RIG. Previously vaccinated patients who have neutralizing antibody titres of less than 0.5 IU/mL, immunocompromised patients, including those on steroid therapy, should receive the complete immunization schedule including RIG.4,5 A recent evaluation of response to a PVRV booster in people vaccinated from between 5 and 20 years earlier has confirmed the very long lasting immune memory conferred by PVRV and that RIG need not be given in cases of re-exposure in previously vaccinated individuals. Pre- and Post-exposure use of cell culture rabies vaccines together with proper wound care and use of rabies immune globulin can safely and effectively prevent rabies infection. However, to achieve the goals of rabies control, to protect humans from infection and to eradicate rabies from enzootic regions, comprehensive national programs including pre-exposure vaccination of those at risk, compulsory vaccination of pets, and elimination of stray dog populations are required. In the meantime, uniform case management of animal bites based on WHO recommendations, at all levels of care, offer the highest degree of protection against this 100% fatal but entirely preventable disease.

Limitation:

1. The records which that used in this study were not formulated in an organized way.

2. The duration of the study was not so long .So, further continuation of the study should be run.
3. Some data were misleading and misinterpretation.
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APPENDIX
Serial number:




  



Date:

1 Name: ………………………………………………………………………….

2 Sex: ……………………………………………………………………………

3 Age: …………………………………………………………………………..

4 Address: ………………………………………………………………………

                …………………………………………………………………………

5 Type of animal bite:  Dog/Cat/Others
6 Site of bite: Lower limb/upper limb/Neck/Chest/Abdomen/Back/Head/Face
7 Ownership of animal: Pet/Stray
8 Treatment of wound: Cleaned with soap/Cleaned with water/Lime/ Dettol / Antiseptic/ Soil/ Kerosene/ Cow dung/ Applied nothing/ Prohibition of water/ Diet restriction
9 Clinical feature: Hydrophobia/ Fever/ Weakness in limb/ Photophobia / Paraaesthesia / Pain in affected limb
10 Vaccine used as post exposure:  NTV/TCV/No Vaccination
Signature of interviewer
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	The disease: Rabies is an acute progressive encephalitis caused by a lyssavirus

LYLES & RUPPRECHT, 2006

Despite repeated attempts to muddy the epidemiological waters, ‘carriers’ are unimportant
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