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prophylaxis1.   It recommends a change in the “Gold Standard”
Essen intramuscular schedule, shortening it to two weeks by
omitting the final day 28 injection.  The US-CDC regimen for
WHO category III patients now consists of rabies immunoglobulin
(RIG) injected into wounds and vaccination on days 0, 3,7 and 14;
 omitting the day 28 dose.  This decision was based on extensive
reviews of experimental, epidemiological and clinical data2.

DC Anderson presented his strong criticism of the current WHO
and US-CDC guidelines for the use of immunoglobulins (RIG)
for post-exposure prophylaxis in a 2007 paper3. He argues that
the portion of a calculated dose injected intramuscularly at a site
distant from the wounds is a waste of these scarce and expensive
products. Wasting the RIG by injecting the remnant of the
calculated dose, not used for effective wound injection, into a
distant intramuscular site may deprive the next patient of receiving
this life saving product.  Delegates raised the need for further
controlled prospective studies that would determine whether
injecting the wounds alone is effective in preventing human
rabies deaths5.  There is experimental evidence in animal models
that RIG injected intramuscularly alone is not protective4. However,
such studies are impossible to carry out ethically today.  Animal
bite centers, which experience extreme shortages of RIG and
have no choice but to inject wounds only, should collect prospective
data. This might, at some future date, allow making evidence
supported changes in current RIG injection guidelines.

The issue whether there is need to define a potency per dose
injected intradermally (ID) at each site was discussed. The volume
of 0.1 mL is now the well accepted standard per site when using
WHO recommended regimens. The WHO and US-CDC requires
that all tissue culture vaccines must have a minimum potency of
2.5 IU per intramuscular dose (whether reconstituted in 0.5 or
1.0 mL) and are immunogenic in humans using WHO
recommended ID regimens.  WHO has a short list of vaccines
that fulfills all these conditions6-7. The discussion during this
meeting reiterated earlier conclusions saying that a potency dose
per ID site was not adding value to existing recommendations
on vaccines for ID usage.  There should be an independent
prospective immunogenicity trial on volunteers using a WHO
recognized vaccine at a potency of 2.5 IU (0.25 IU per ID dose).

DJ Briggs and B Quiambao presented a review of documented
studies of the duration of neutralizing antibody after pre- and
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post-exposure vaccination. They concluded that immune memory,
with accelerated immune response following boosters after a
potential exposure, lasts for decades8.  Consequently, boosters
recommended at 1, 2 or 5 years, are not indicated unless the
subject is in a continuous high risk exposure setting (laboratory
workers, certain animal handlers etc).  In all situations, re-exposure
to rabies requires a short post exposure prophylaxis regimen
without RIG consisting of 2 intramuscular or ID injections on
days 0 and 3 or, alternately, one visit with the new 4-site ID
injections.

P. Shantavasinkul presented a large retrospective study of 5,116
patients, (65% WHO category III and 5% bitten by laboratory
proven rabid animals) who had received the previously published
one visit, 4-site ID boosters during the past 10 years, following
reliable pre- or post-exposure vaccination. The longest time
interval between primary and booster vaccination was 25 years.
Initial neutralizing antibody titers were significantly higher in
the 4-site booster group than in the conventional day 0 and 3
boosters.  The original work was published in a previous study9.
There were no significant adverse reactions and no reported rabies
deaths.  This regimen, though not yet WHO or US-CDC
recommended, is now recognized by Thai authorities and regularly
applied at Thai Red Cross animal bite centers.  The delegates
endorsed this regimen and recommended for review to SAGE in
April 2010.

MJ. Warrell proposed a new 4-site regimen consisting of 4 ID
injections of 0.1 mL on day 0, 2 on day 7 and 1 on day 28.   Her
proposal was based on a published study, which still included
the 90 day booster that was abandoned by all WHO approved
post-exposure regimens10.  Immunogenicity results were equivalent
to those in other studies using the ID Thai Red Cross, conventional
Essen or Zagreb 2-1-1 intramuscular regimens.  She then proposed
that 0.1 mL injections be only used with WHO recognized vaccines
reconstituted in 0.5 mL.  However, a study by A Ambrozaitis et
al11 used PCEC at 1.0 mL reconstitution and it showed that there
was no statistically significant difference between PVRV diluted
in 0.5 mL and PCEC diluted in 1.0 mL using 0.1 mL per dose.
It was agreed that the ID dose should remain uniform at 0.1 mL
for all vaccines that fulfill WHO requirements for the ID route.
 All new rabies vaccines to be used for ID use should demonstrate
their immunogenicity at the 0.1 mL dose.

The World Health Organization convenes a conference of experts on rabies at least
once every 5 years in order to determine whether major changes in the current
guidelines are indicated. Such a meeting was convened at Annecy, France in October
of 2009.  New recommendations are then considered by the WHO Secretariat and,
if significant enough, included in a revised version of the WHO position paper on
rabies vaccines for submission to the Scientific Advisory Group on vaccines and
immunization  (SAGE) and, if relevant, to  the Expert Committee on Biological
Standardization (ECBS).  Below is a summary of highlights that may be of interest
in rabies endemic countries worldwide.

CE Rupprecht (US-CDC) presented new guidelines originating from the US Advisory
Committee on Immunization Practices (US-ACIP) on post-exposure rabies
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P. Shantavasinkul et al, also presented a prospective study of an
intensive shortened post-exposure schedule completed within
one week. This study was carried out with and without RIG using
healthy volunteers and using PVRV from Sanofi with the original
Thai Red Cross ID regimen (2-2-2-1-1) as controls.  This proposed
new schedule consists of 4 ID injections of 0.1 mL at different
lymphatic drainage sites (arms and legs) on days 0, 3 and 7.
Initial neutralizing antibody responses on days 14 and 28 were
significantly higher in this 4-4-4 group with and without RIG
than in the control group.  The duration of the responses, up to
one year, were not significantly different from the control group.
 This regimen would provide an alternative option for those who
need to complete PEP within one week.  It is now being repeated
by an independent investigator in at least one other Asian country.

A resolution was passed that any studies presented to WHO of
new schedules or changes in current WHO recommendations
should have been designed and conducted using GCP standards
and published in an international peer review journal.

South Pacific islands, starting with Flores and Ambon in Indonesia
that were previously rabies free, experienced that fishermen
introduced the disease by importing  infected dogs. Local
authorities responded by mass killing of owned and community
dogs first, and then by inadequate vaccination campaigns after
much delay.  There were well over 100 human deaths reported.
Canine rabies is still present on these islands. Almost one decade
later, rabies appeared near Denpasar on Bali.  The response was
again one of mass killing of dogs in the initially affected district
along with circular vaccination using a locally manufactured,
poorly immunogenic vaccine. Only sustainable canine and feline
rabies vaccination, using  a potent vaccine,  is likely to make
these islands rabies free again. Mass killing of dogs was not able
to stop the outbreaks in Flores and Bali12.  The delegates urge
national and provincial authorities to only apply techniques for
dog control and rabies prevention that comply with current WHO
and OIE guidelines and are in line with modern animal welfare
principles.

The issue of whether or not inclusion of pre-exposure rabies
vaccination for children in EPI programs in rabies endemic
countries should be promoted was considered. T Hemachudha
reviewed 3 studies dealing with this subject13,14,15 which showed
that it is possible to integrate rabies vaccination into EPI without
significant adverse reactions in recipients or interference with
the immune response to other vaccines as well as with a good
rabies immune response. One model showed that introducing
rabies as part of EPI would be cost beneficial in a very long term.
The problem is that it is costly, would compete with other
vaccination priorities and possibly discourage vigorous vector
control.  Application of pre-exposure or PEP to these populations
is a major challenge. Additional research and clinical trials are
also needed for application of existing biologicals and/or new
regimens and schedules that could be completed in a few days.

One afternoon was devoted to discussing the most important
issue of dog control. S Cleveland, FX Meslin and A Wandeler

showed again convincing evidence that sustained mass vaccination
including oral vaccination, together with humane canine population
management, are feasible even in poor countries. They are clearly
essential for controlling rabies in dogs and man and were the
methods used with success in Europe, the Americas, Japan,
Taiwan, Malaysia, Hong Kong and Singapore.

CE Rupprecht and MP Kieny presented exciting data creating
hope that extensive experimental work on rabies monoclonal
antibody cocktails are close to completion. They are now
undergoing human safety and efficacy trials.  Monoclonal products
are almost certain to replace human and equine RIGs and it is
hoped that costs for these new products will be affordable in
rabies endemic countries.
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ORIGINAL ARTICLE

A Retrospective Analysis of 16 Cases of Rabies Presenting at Two Tertiary Care Hospitals in Karachi

 Abstract

Objective
To relate the dearth of standard medical care given to patients
bitten by stray rabid dogs and their inevitable outcome, namely,
death from rabies.

Method
All cases that presented to two tertiary care hospitals in Karachi
with histories of dog bites and clinical presentations compatible
with rabies were documented on a questionnaire. Demographics,
circumstances and details of the biting animal and post exposure
treatment were documented.

Results
Sixteen patients were recorded. None received correct post-
exposure treatment. All died of rabies within 2-5 days of onset
of initial symptoms.

Conclusion
The study brings out the fact that post exposure treatment is
not carried out correctly after a dog bite. The reasons may be
lack of awareness among the victims who either do not seek
medical care at all or do so after an inordinate delay; the treating
doctor who does not advise correctly; or non availability of
standard, quality vaccine and rabies immune globulin in
government run hospitals.

Introduction
Rabies is a dangerous zoonotic infectious disease, transmitted
from animal to humans.  It remains a major public health
problem in many countries in Asia, South and Central America,
Africa, and some Pacific Islands, where unvaccinated dogs
roam freely1.  In Pakistan rabies is caused mainly by the bite
of stray rabid dogs, but in rural areas rabies is also known to
be caused by the bite of cattle, horses, mules and sheep that
have been bitten by other rabid animals, usually a dog2.  Bats
are mainly responsible for rabies in Europe, USA, Canada and
South America but have not been reported from Asia1.

Mortality from rabies is 100%, causing over 55,000 deaths
globally3.  It is a painful, horrific death occurring within a few
weeks to few months after the bite from a rabid animal. In all
cases victims either do not seek medical care, are not given

post-exposure prophylaxis at all or provided inadequate treatment.
The use of rabies immuneglobulins (RIG) in underdeveloped
countries is negligible because of the high cost of its preparation.
Also, improper use of vaccine is responsible for mortality5,6,14.
It is therefore imperative to raise awareness at all levels including
care givers and health ministries that are responsible for vaccine
and RIG procurement in government run hospitals and clinics,
as well as to the general public on immediate management of
a bite. The objective of the study is to identify the standard of
medical care given to patients bitten by stray rabid dogs and to
improve understanding of the correct post exposure treatment.

Material and Methods
A retrospective audit of all cases of rabies was conducted at the
Liaquat National Hospital and the Indus Hospital, Karachi from
March 1992 through May 2009. All patients who presented to
the Emergency Room of hospitals with a history of dog bite
and classical symptoms of furious (classical) or paralytic rabies
were registered. Since the clinical presentation of classical
rabies presents no alternative diagnosis, and there being no
available laboratory test, the diagnosis was assumed to be rabies.
 Paralytic rabies too was diagnosed if there was a history of
dog bite up to one year back. All patients were witnessed by a
physician during their symptoms.

The information regarding the evaluation of the bite exposure
and the post-exposure prophylaxis administered was filled out
by the interviewer on a questionnaire either directly from the
patient, or through parent or guardian in case of a minor.
Demographics including age, sex, place of residence, occupation,
anatomical site of the bite, time interval between bite and onset
of symptoms and time interval between onset of symptoms and
death were recorded on a proforma.

Results
During the study period between March 1992 and May 2009,
16 cases of rabies were recorded, all with histories of dog bite.
No other animal was reported to have bitten any victim. In no
case was the dog captured or examined, rather it was reported
to have escaped, died or killed. In most cases the symptoms
started with fever, restlessness, intermittent mental confusion,
fever and headache which progressed to hydrophobia, i.e.,
spasms of the muscles of deglutition on offering a drink of
water causing the victim to choke; aerophobia, i.e., spasms of
chest muscles occurring on either exposure to a sudden blast
of air by blowing on the face or running an electric fan.



Fourteen cases were male, mean age was 31 years with range
from 6 to 63 years. Eleven cases were from urban or periurban
areas, and 5 from rural Sindh. They were bitten on the arms,
hands, legs and face. Single or multiple bites were sustained.
The time interval between the bite and onset of symptoms of
rabies was 3 days to > one year (average 6 weeks). None had
received RIG; 10 had received nerve tissue vaccine -sheep brain
vaccine (SBV, Semple type) in varying doses, while 2 received
incomplete schedules of cell culture vaccines (CCV); 4 received
no vaccine at all. Fourteen patients presented with furious rabies,
demonstrating hydrophobia and aerophobia. One patient, a 42
year old male had ascending paralytic rabies resembling Guillain-
Barre syndrome and his diagnosis was suspected only when the
family revealed the history of dog bite 3 months earlier. Another
patient, a 6 year old girl presented with viral encephalitis 3
weeks after a dog bite. She had not received nerve tissue vaccine
which is its known adverse effect. All of the patients died within
2-5 days after onset of the symptoms. A summary of the local
experience is given in Table 1.

Discussion
This is a small series reported in two urban tertiary care hospitals.
Most cases of rabies occur in rural areas and go unreported as
patients’ families realize the inevitability of death and the futility
of hospital admissions. They then either leave them to die at
home or take them to faith healers (personal observation).
Moreover, many hospitals avoid admitting a patient of rabies
as they feel incapable of handling a disease that is so dramatic
and invariably fatal.  Although mammals other than dogs are
known to cause rabies, all 16 patients in our series were bitten
by dogs.

Fluorescent antibody test (FAT) is the gold standard for diagnosis
in animal or human at autopsy7. However this test is not available
in any pathology laboratory in Pakistan and very few developing
countries are able to demonstrate the pathology. Hence it is
reasonable to apply clinical symptomatology to diagnose rabies.
Most cases of atypical rabies remain undiagnosed unless if one
specifically questions a history of dog bite.

The incubation period of the disease is reported on the average
to be 6 weeks which is similar in our series.  Exceptionally,
cases have been reported to occur months or even years after
animal bite. The presenting features of classical rabies are so

specific that even an inexperienced person can diagnose the
disease. It is the atypical presentation of the neuroparalytic or
encephalomyelitic form that may be missed if rabies is not
considered in the differential diagnosis7,8. Sheep brain vaccine
which contains brain tissue during the distillation process may
actually cause encephalomyelitis that is indistinguishable from
the disease 9.

As far as post exposure prophylaxis is concerned, none of the
patients had received RIG, a fact that should be clearly
emphasized in management of severe bites. All severe bites,
especially on the face, head and neck which imply rabies- prone
wounds should be infiltrated with RIG in order to provide
immediate protection with antibodies for the initial 2 weeks.
It was previously taught to infiltrate half the volume of RIG
into the wound and half into the muscle.  However, WHO
recommendations are to infiltrate as much as is anatomically
feasible the calculated dose of RIG into the bite wound, and
the remaining, if any is left over, into the muscle away from
the site of vaccination13. Failure to use post-exposure prophylaxis
correctly after a rabid bite is likely to result in rabies death10,11.
Human RIG is available but is exorbitantly priced and hence
used very infrequently2, thus increasing chances of rabies deaths.

Most patients in this series received sheep brain vaccine which
is produced locally but has been declared obsolete by WHO
more than 2 decades ago; its potency is highly doubtful and is
not recommended for use. Nerve tissue -Sheep Brain (Semple)
vaccine made by Islamabad’s National Institute of Health has
been repeatedly tested and found devoid of antigen 13,14. Only
2 patients received CCV but did not follow up with the scheduled
injections. WHO approved CCVs and RIG are produced only
by vaccine industry based in France, Germany and India. (Tables
2 and 3.)

Table 1: Summary of local experience with rabies cases

Average
age (yrs)

S e x
M:F

Urban/
Rural

Incubation
period

Classical
rabies

(n)

Paralytic
rabies

(n)

Encephalitic
rabies
(n)

31
Range
6-63

14:2 11/5 Average.
6 wks
(range

3 d - 1 yr)

14 1 1

Table 2: Cell culture vaccines available in Pakistan

Cell Culture Brand
Name Pharmaceutical Volume WHO

Status

Purified Vero Cell
Vaccine (PVRV)

Verorab Sanofi Pasteur
(France)

0.5 ml

Purified Chick
Embryo Cell

(PCEC)

Purified Duck
Embryo Vaccine

(PDEV)

Purified Vero Cell
Vaccine (PVRV)

Purified Vero Cell
Vaccine (PVRV)

Rabipur

Lyssavac

Abhayrab

Indirab

Novartis
Vacccines
(Germany)

Zydus Cadilla
(India)

Indian
Immunologicals

(India)

Bharat Biotech
(India)

1.0 ml

1.0 ml

0.5 ml

0.5 ml

WHO
Qualified

WHO
Qualified

WHO
Qualified
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Although imported into Pakistan, neither quality vaccine nor
RIG are provided to public sector hospitals which receive only
SBV. Since animal bites tend to occur mainly among the
underprivileged, this is the population that is deprived of quality
care and hence dies from this devastating disease. Equally
poignant is the fact that the 11 adults between the ages of 25
and 63 years were previously healthy, gainfully employed
productive members of society, and bread winners for their
respective families.

Although this is a small series, this report brings out a few
critical observations: Health care givers should receive strict
instructions on how to manage dog bites; the wound should be
categorized according to severity; category 3, considered severe
exposure,  should be infiltrated with RIG and vaccine series
initiated, while category 2, considered moderate exposure
requires the vaccine series only without RIG; finally, only
quality cell culture vaccine should be used according to schedule
and the patient strictly instructed to comply13.  Since a rabid
dog may not always be distinguishable from a non-rabid dog,
this may be the only window of opportunity to prevent rabies.
Any breach in the management may result in death from rabies.

There is great need to raise awareness among general public of
the danger of rabies from a dog bite. Immediate and thorough
wound toilet with soap and water is absolutely essential to
remove saliva and reduce viral load and should be done at home
or in the emergency room. This easy and simple procedure is
frequently neglected but can actually reduce the risk of rabies
by 30%10,11.

Table 3: Rabies Immunoglobulins (RIG) available
in Pakistan

Equine RIG

Pharmaceut i ca l VolumeBrand name

Favirab

Equirab

Human RIG

Berirab P

Hyperrab

Sanofi Aventis 1000 IU / 5 ml vial

Bharat Serums &
Vaccines Limited

CSL Behring

Talecris

1000 IU / 5 ml vial

300 IU / 2 ml vial

300 IU / 2 ml vial

Rabies is a 100% fatal disease but 100% preventable if correct
post-exposure prophylaxis is carried out. Awareness is the best
prevention and campaigns must be instituted among the public
on rabies prevention; there is a strong and urgent need to
advocate to the Ministry of Health to provide life saving RIG
and vaccine to all government run hospitals in urban and rural
areas that manage dog bites. Pet vaccination should be made
mandatory for pet owners and local city governments made
responsible for dog population reduction.

Finally, there is a great need for intersectoral collaboration
between the Ministries of Human Health (human rabies),
Agriculture and Livestock (Animal Rabies), Local Government,
Ministry of Commerce or Industry (vaccine production) and
NGOs and Animal Rights Groups if we are ever to reach the
goal of rabies elimination in Pakistan.
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ABSTRACT

Objectives
The aims of the study were to determine the comprehensive
data on animal bites and its related aspects in the human and
animal population; estimate the annual incidence of animal
bites; and to know management practices for animal bites and
common animal reservoir  in Peshawar distr ict .

Material and methods
Simple cross sectional study from August 2005 to August 2006.
Target population was that of district Peshawar. Patients of all
ages, gender, socioeconomic and educational status were
included.

Results
A large number of cases of animal bites (4849) were recorded
in district Peshawar, 1300 patients reported to Lady Reading
Hospital during 2006. The results showed that dogs were the
principal animal responsible for 94% of bites; dog bite was
more common in rural areas (75%) than in urban (25%) and
was as common in children (46%) than adults (54%). Bites
commonly involved lower limb (56%), upper limbs (25%) and
head, neck, lips, face, chin (11%). Category II wound was more
common. Treatment was inadequate because of high cost of
treatment, low affordability and poor knowledge of health care
providers. Stray dogs were responsible for 27% of bites.

Conclusion
Poor knowledge of health professionals, poor socioeconomic
status of the patients and non-availability of WHO approved
vaccines in the health facility are the main reasons for using
ARV (Anti Rabies Vaccines) by the animal bites victims and
increased mortality. Dog remains the principal animal responsible
for animal bites.

Keywords
Dog-bite, Rabies.

Introduction
Peshawar is the capital city of NWFP, with 2.6 million population
and peripheral areas with lesser medical facilities. Mostly animal
bite cases report to casualty departments of the hospitals and

also to the traditional treatment center of EDO health office
where the vaccines (Nerve Tissue Vaccine) prepared by National
Institute of Health Islamabad, are available free of cost. Rabies
causes an acute encephalomyelitis that is always fatal, once
symptoms occur. The incubation period prior to clinical signs
is variable, but is usually two to eight weeks but may be as
short as one week or as long as two years. After inoculation the
virus enters small nerve endings at the site of the bite.1

Immunization is effective in preventing the onset of symptoms
and disease immediately after encounter and before the virus
gets fixed to the nerve endings.

WHO categorizes the animal bites as:

Category 1:
Touching/feeding of animals on intact skin. This does not need
any treatment.

Category 2:
Nibbling of uncovered skin, minor scratches abrasions without
bleeding, licks on broken skin. This needs active immunization
with vaccine.

Category 3:
Single or multiple transdermal bites or scratches, contamination
of mucous membrane with saliva, i.e. lick, bites on head, neck
and fingers. These require both passive and active immunization
immediately (rabies immunoglobulin and vaccine).

Site of wound is also important because any wound closer to
head is dangerous having shorter incubation period and needs
both active and passive immunization.2

At least 50,000 humans suffer from rabies each year in India.3

In Pakistan, sheep-brain derived vaccines commonly ARV (anti
rabies vaccines) are provided free of cost but the WHO
recommends the Essen regimen of 5 injections which cost Rs.
2500-3500.2 Rabies immunoglobulin costs from Rs. 6,000-
30,000. Out of the one million bites reported in Pakistan five
to ten thousand are in Peshawar alone. We performed a study
on frequency of animal bite in district Peshawar.

Objectives
1. To determine the number of animal bites in Peshawar District.
2. To ascertain the types of vaccines used for treating animal
 bite victims.

Frequency and Management of Animal Bites in District Peshawar

Janbaz Afridi, Zia Ud Din, Mustafa Kamal, Khawaja Ehtesham Ahmad
Lady Reading Hospital, Peshawar



3. To assess the knowledge of the health care providers with
regards to the prescribing vaccines according to the site and
type of bite.

4. To describe distribution of animal bite in urban and rural
population among male and female.

Material and methods
Simple cross sectional study, conducted from August 2005 to
August 2006 at three treatment centers: Minor Operation theater
department of A&E; Lady Reading Hospital Peshawar; and
treatment center EDO Health Peshawar. Target population is
the population of District Peshawar.

Primary data was collected from the patients through face to
face interview through a structured questionnaire. 437 patients
responded in which 260 belonged to Peshawar. Sample size
was 260 patients; sampling was done on convenient basis.
Secondary data was collected from records of the rabies treatment
centre, executive district office (EDO) Health Peshawar and
Accident and Emergency Department Lady Reading Hospital
Peshawar.

Results
A total of 4849 animal bites were reported during the study
period. An estimated 1500 patients reported to EDO health
annually; however since supply of free vaccine was frequently
interrupted the exact number could not be obtained. Total of
437 patients were recorded in all the study centers, in which
260 (61%) belonged to District Peshawar; 117 (39%) reported
to EDO Health including people from other areas of NWFP.
Among 260 patients of animal bites, the percentage of rural
and urban population is depicted in figure 1.

Affected males were 78%, and females 22%, the detailed age
and sex distribution is shown in Table 1.

Dogs were responsible for 94% of the bites while other animals
including cats, mouse, jackal, donkeys, horse and monkeys

were responsible for 6% of the total bites.  27% were stray dogs
while 3% were wild and 70% were pets (Table 2 & 3).
Sixty percent of the patients, sustained category II wound, while
Cat I and Cat III wounds were observed in 20% each. The
anatomical location affected by animal bite was 25% on the
upper limb; 56% in the lower limb, 11% on the head or neck
8% on the trunk and abdomen. 7% of the patients were reported
to have multiple wounds (involving more than 1 site).

All patients, bitten by dog, received injection tetanus toxoid
along with wound wash as a first aid treatment. Fourteen percent
of the reported patients had witnessed death from rabies in their
affiliations. Seventy four percent of the patients received anti-
rabies vaccine from sheep brain. WHO approved vaccines

Figure-1: Urban and rural population

Table 1: Age and sex of the patients

S. No

Adults

Children

Male

Female

Male adults

Female adults

Male children

Female children

54%

46%

78%

22%

43%

11%

35%

11%

1.

2.

3.

4.

5.

6.

7.

8.

Age and sex Results

S. No

Dogs

Wild & other animals

Pets

Stray

Wild

94%

6%

70%

27%

3%

1.

2.

3.

4.

5.

Animal Type Results

Table 2: Type of animal bite

Table 3: Status of dog

S. No

Probably rabid

Non rabid

Killed

Alive

Escaped

39%

61%

27%

40%

33%

1.

2.

3.

4.

5.

Status of Dog Results
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(Purified Chick Embryo and Vero cell) was given to 26% of
the patients. Only 3% of the patient received human rabies
immunoglobulin (Table 4).

Disscusion
Rabies is an infectious and contagious disease of the central
nervous system. It has been known since the ancient days of
2300 B.C. This lethal virus still exists in almost all parts of the
world. Rabies incidence has been estimated to range between
7.0 to 9.8 cases per million annually.4 More than 99% of all
human deaths from rabies occur in Africa, Asia, South America
and India; which report thirty thousand deaths annually.  A
survey conducted in 18 states of USA, showed annual incidence
of animal bites as 1.7%, it was more in rural areas, children and
poor/low income group. Virus found in the saliva of infected
animals and is transmitted to pets and humans by bites, or
possibly by contamination of an open cut.6

One of the sources of recent flourishing of rabies in East Asia
is the pet boom. China introduced "One dog policy" in November
2006 to control the problem. The English Channel, dog licensing,
killing of stray dogs, muzzling and other measures contributed
to the eradication of rabies from the United Kingdom in the
early 20th century. Many territories, such as the United Kingdom,
Ireland, Taiwan, Japan, Hawaii, Mauritius and Guam, are free
of rabies, although there may be a very low prevalence of rabies
among bats in the UK7,8.

The present study clearly shows that there are more cases
reported in rural areas demanding that future protective measures
and fund allocation should take care of that. The results show
that every wild animal should be consider as a source of rabies
transmission and preventive measures should be taken against
all wild animals, pet animals should also be vaccinated against
rabies. Furthermore, effective dog control strategies should be
implemented to decrease the number of bites and rabies reservoir.

It also showed that education level of our community especially
in rural areas is very low against animal bite prevention. An
independent agency is needed for monitoring vaccine quality

and strategies are needed for maintaining cold chain. SBV
(Sheep Brain Vaccine) should be replaced by locally
manufactured second-generation cell culture rabies vaccine.
A previous study from Pakistan showed that 23% victims did
not receive any vaccine; the remaining 67% received SBV only,
and of these, only 16% received a full course of SBV. No rabies
immunoglobulin (RIG) or cell culture vaccines were
administered. Samples of SBV of the same batch collected at
the peripheral sites showed no potency9.

Pre-exposure vaccination has been widely and successfully
used to prevent rabies in population after animal bite and should
be promoted in children living in regions where canine rabies
is highly endemic10. Most of the countries in the world discarded
the use of nerve tissue vaccine (NTV). In Peshawar 74% of the
patients are using ARV. Only 3% receive human rabies
immunoglobulin. It showed that mostly people cannot afford
the costly vaccine and health professionals are not committed
enough and aware about the effective management of animal bites.

In Pakistan more than 1.5 million of people use post exposure
prophylaxis vaccination. In Peshawar 5000-10,000 bites were
recorded in which 75% belong to rural areas, male population
was the main sufferer9. Common sites of wound are lower limb
and upper limb 56% and 25% respectively. The presence and
menace of stray dogs is very high and responsible pet
management and care is unsatisfactory. As such the possibility
of death due to rabies remains high after animal bites, the
physicians are reluctant to admit these patients and there is no
proper surveillance system to have the actual data on rabies.

Prevention of animal bite must be a community effort involving
both veterinary and public health officials. However, until canine
rabies is eliminated or at least well controlled, safer and more
economical post-exposure treatments for humans are desirable
as an alternative to the use of nerve tissue vaccines.

Conclusion
Poor knowledge of health professionals, poor socioeconomic
status of the patients and non-availability of WHO approved
vaccines in the health facility are the main reasons for using
NTV for animal bites victims and as such increased mortality.
Dog remains the principal animal responsible for animal bites.

Recommendations
1. Phase out NTV vaccines and replace with HDCV.
2. Special budgetary allocation to ensure the availability to all

public institutions.
3. Education for public awareness is mandatory
4. Awareness and training for health and animal health

professionals is needed about site and types of wounds and
effective management.

5. The responsible agencies should develop policies
regarding rabies control  and declare strategies for

Table 4: Type of treatment received by the victims of animal
bite

S. No

Injection TT

Wound wash

SBV

PCEC, Verocell

HRIG

No HIRG

100

100

74

26

3

97

1.

2.

3.

4.

5.

6.

Treatment Results
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implementation.
6. Legislations for rabies control, like responsible ownership,

registration and vaccinations of pets.
7. All the vaccines are imported except the NTV so indigenous

production should be facilitated.
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Rabies in the Developing World: The Problem Remains

Abstract

 In this article we discuss the rabies situation in Pakistan and
Asian countries, regarding diagnosis and control and compare
them to Europe and North America. Exact and reliable data
about rabies is not available in Pakistan. In North America
rabies exposure due to dogs, raccoons, skunks, foxes, mongoose
and bats, has been controlled with the application of WHO
protocols and widespread public awareness programs. Pakistan
faces many obstacles in the control of rabies like stray dogs,
low levels of public awareness, limited laboratory facilities and
economic problems. Stray dog population can be kept in check
through Animal Birth Control, a much more compassionate
way of dog control than inhumane killing them. Seminars and
campaigns may be arranged for awareness of rabies in public.
A more regulated, standardized and cost-effective policy of
post-exposure prophylaxis may be applied for exposed
individuals. Diagnosis of rabies is a rapidly advancing field and
newer and cheaper methods should be explored especially in
developing countries. There is a great need to fund research in
this area as epidemiological studies may aid in a more focused
rabies control program.

Key words:   Post-exposure prophylaxis, Public Awareness,
Rabies, Stray dog Population and Control.

Rabies is a fatal yet non-reportable disease in Pakistan; many
other Asian countries also face this problem. According to the
World Health Organization report, 55,000 rabies-related deaths
occur worldwide annually, in which 56% deaths occur in Asia
and 44% in Africa1,2.

No reliable statistical data about rabies exposure and death is
available in Pakistan, but according to the WHO report, 2000-
5000 deaths are estimated in Pakistan and 20,000 in India
annually3,4.

Rabies is an expensive disease in Pakistan and many other Asian
countries. Nerve tissue origin rabies (NTO) vaccines are still
administered to most socio economically disadvantaged people
who are at great risk of exposure instead of high cost of modern
cell culture vaccine. Importing modern cell culture rabies vaccine
into developing countries and especially imposed importation

tax increases the cost so it is directly related to the economic
status of the people3. Health care facilities, animal rights/ control,
rabies education/ awareness and prophylaxis are not well
developed in Pakistan.

Stray dog population control and public awareness
Stray dog management is a serious issue; there are millions of
stray dogs in rural and urban areas and they may be considered
rabid unless proven otherwise because there is no proper
registration and statistical data. In Asia estimated mean human
dog ratio is 7.4 in urban area and 14.3 in rural area and around
2.5 billion people are at risk of rabies in Asia6,18 Also, there are
no dog shelters where their medical and non-medical needs can
be taken care of. Stray dog population can be controlled through
Animal Birth Control (ABC) which is a humane method of
control of the dog population. In this method street dogs are
captured, sterilized, vaccinated against rabies and then released
back, and this ABC strategy is already in effect in many countries.
Since 1960s the ABC programmes coupled with the rabies
vaccination have been advised as an effective method to control
urban street female and male dog population and ultimately
human rabies in Asia1,20.

In large cities, various organizations for animal welfare can
start the registration of dogs, so that the number of stray dogs
can be assessed. Many organizations work for animal protection
in urban areas, but they do not achieve their goals because it
requires full cooperation of government and public, especially
education and awareness about rabies.

Rabies awareness in developing countries is very low and
awareness depends upon the education, media, and
communication to the other countries of the world. Pakistan
being an agricultural country, 70% population is related to
agriculture and thus most cases of rabies occur in rural areas
as compared to urban.

The socio-political situation is not sound since last 10 years in
Pakistan, especially in the North West Frontier Province and
Federally Administered Tribal Area of Pakistan, and the health
care facilities are not well developed as compared to other parts
of the country, thus there is no reliable statistical data available
about rabies.

Education about rabies has traditionally been confined only to
veterinarian and medical professionals, but now different non-
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government organizations and some animal welfare
organizations, like Pakistan Animal Welfare Society Karachi7

,Animal Safety Organization, Pakistan8, Infectious Disease
Society of Pakistan9 and Edhi Animal Shelter Karachi10 have
started working for animal rights, healthcare facilities, animals
shelters, rabies awareness, World Rabies Day walks and
workshops are being organized though still  not throughout the
country.

The overall situation of rabies in Asian countries has  achieved
a striking improvement in past few years. There is a drastic
reduction in human rabies deaths, in some countries like the
Republic of Korea, there has been no human rabies deaths since
1984, and some parts of Sri Lanka are also declared rabies-
free11. Before World War II there were only a few cases of
human and animal rabies in Japan because of compulsory
vaccination of family dogs and elimination of stray dogs, but
after the war rate of human and animal rabies cases increased
due to law and social disorder situation. Despite that, they
controlled it very promptly through the Rabies Prevention Act
1950, in which they registered and confined stray dogs12 Western
countries in Europe and North America control their stray dog
population with proper registration and laws concerning animal
control. In the United States, total cases of human rabies were
25, from 2000 to 2007, in which 5 were imported from Africa,
Philippine, Haiti, El Salvador and Puerto Rico, US territories,
the cases from Africa and Philippines due to dog bites, and the
indigenous cases from bats, because they control dog rabies,
these all were laboratory confirmed cases29.

In Pakistan more than 1.5 million bite take place, according to
WHO reports 2000-5000 estimated death occur due to rabies
annually, of which more than half are children and stray dog
population is in million11,28,30. Control of stray dogs is the best
way to achieve success in rabies prevention. This policy has
resulted in many countries of the world being declared as rabies-
free zones.

These success stories prove that rabies can be controlled with
the application of WHO guidelines implementation of strong
strategies for human and animal health, use of cell culture
vaccine and effective immunoglobulin therapy. It is obligatory
to complete the full schedule if we use sheep brain-derived
vaccine. The WHO has emphasized replacement of sheep brain-
derived vaccine with the cost-effective second-generation tissue
culture vaccine in developing countries.

Post-exposure prophylaxis
In Pakistan, rabies is endemic yet most of the exposed individuals
do not complete the full course of vaccination, due to
socioeconomic status, poor awareness about rabies and the
location of the rabies prevention centers as most rabies centers
are in main cities and many people thus prefer to go to the
traditional healers6.

In 1995 in Pakistan, the estimated rabies post-exposure treatment
was 81,800, in which 80% were treated with sheep brain vaccine
made by National Institute of Health Islamabad, 20% by cell
culture vaccine and only 2% received human and equine rabies
immunoglobulin11.

Effective dog control, vaccine and anti-rabies Immunoglobulin
is the solution recommended by WHO. There is no WHO
recommended schedule for the use of brain-tissue vaccine and
as such national health authorities should recommend  a schedule
for use of brain-tissue vaccine as it can induce an adequate level
of protection. Rabies immunoglobulin (RIG) should be
administered in all category III exposure and in category II if
the individual has some immunodeficiency. Human rabies
immunoglobulin (HRIG) is the preffered product, but it being
available mostly in industrialized countries of the world, purified
equine rabies immunoglobulin (ERIG) can be used. The latest
ERIG preparation is potent, highly purified, safe and less
expensive, however they are of hetrologous origin with a risk
of hypersensitivity reaction.

Following are the categories of rabies exposure:
Category  I Touching or feeding animals, licks on the

skin ( i.e. no exposure);
Category II Nibbling of uncovered skin, minor scratches

or abrasions without bleeding.
Category III Single or multiple transdermal bites or

scratches, licks on broken skin, contamination
of mucous membrane with saliva from licks,
exposures to bats21,22,23.

Karachi is the largest city of Pakistan and Civil Hospital Karachi
(CHK)  treats 250-300 bite victims monthly  using sheep-brain
vaccine supplied free of cost by the NIH Pakistan. In Pakistan
most rabies victims don’t wash the wound properly as evidenced
by a study in CHK (1998), whereby 60% of the affected people
did not wash the wound and many used home remedies13.

In 1986 the NIH started manufacturing human diploid cell
vaccine, a second- generation vaccine for post-exposure
prophylaxis of rabies, but vaccine production was discontinued
in 1992 due to high cost and other reasons14.

There is no systematic way of rabies pre and post-exposure
prophylaxis through out the country and no consistency in the
specific vaccine and anti-rabies immunoglobulin usage in rabies
post-exposure treatment.

Diagnostics
WHO recommended gold standard diagnostic test for rabies is
direct fluorescent antibody (DFA) test. This test has been
thoroughly evaluated for more than 40 years, and is recognized
as the most rapid and reliable of all the test available for routine
use. All rabies laboratories in the United States perform this



test on the brain tissue of animals suspected of having rabies15.
There are many other tests for diagnosis and research, such as;
histologic examination, immunohistochemistry (IHC), electron
microscopy (EM), RT-PCR and isolation in cell culture. The
Centers for Disease Control and Prevention (CDC), Atlanta,
Georgia, has adopted the Rapid Fluorescent Focus Inhibition
Technique (RFFIT) for rabies antibody determination because
it is more rapid, economical, sensitive and reproducible1,15,16,19,26,27.
It is a histochemical test using low-cost light microscopy, and
it may be considered equally specific to DFA17. The fact that
this test may be performed in the field and is quite cost-effective,
gives an edge over DFA. If implemented in developing countries
DRIT may prove to be a turning point in the history of rabies
control in Pakistan.

Conclusion
It is about time that the public health authorities realize the
danger that this disease poses to our society especially in the
endemic areas. The solution is not the inhumane killing of stray
dogs, but to focus on surveillance, data collection, processing
of evidence and trainings, national and regional collaboration,
research and development, advocacy/ funding and political
support, animal registration, vaccination, effective pre and post-
exposure prophylaxis administration and development of better
rabies diagnostic techniques which may be successfully applied
in the field. In future, if we intend to improve the post-exposure
treatment it is important to assess the efficacy of multisite
intradermal application in the absence of RIG by following-up
category 3 exposure patient treated with vaccine alone.

Rergarding the economical and specific DRIT test, if we start
using this test, with the collaboration of CDC, it may dramatically
change the history of rabies in Pakistan and the region.
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Abstract

This review article discusses about stray dogs, and different
strategies like restricted movement of dog rabies, killing of
rabid and bitten dogs, separation and observation of possibly
exposed dogs along with animal rights. The eradication of stray
dog remains a usual problem in developing as well as in some
of the developed countries. Between 1950 and about 1975
vaccination in combination with riddance of stray dogs permitted
a numbers of countries to eliminate canine rabies. The
combination of vaccine and standard control measures is still
the method of choice in those regions where canine rabies is in
high proportion. World Health Organization collaborates with
countries and provides advice to manage policies regarding
these aspects, and apply methods that increase dog accessibility
and has also introduced oral vaccination in certain regions. It
resulted in increased dogs’ vaccination proportion in the
developing countries. Despite all efforts and success stories,
rabies is still rampant in large area of the world, particularly in
developing countries in Asia and Africa, mostly due to dog
bites.

Key words
Canine Rabies, Oral Rabies Vaccination, Rabies control, Stray
Dog.

Canine rabies
Certain level of stray dog elimination has been reported from
a numbers of developing countries in Asia and South America.
However, canine rabies is still widespread, occurring in over
80 to 87 countries and territories, predominantly in the developing
world1. In more than 99% of all human rabies cases, the virus
is transmitted from dogs. Dog elimination alone is not possible
in rabies control, and it needs effective vaccination in the
reservoir dog population. WHO report on dog population shows
that in many communities in Africa, Latin America and Asia,
a substantial proportion (60-75%) is accessible for parenteral
immunization1,2. In Thailand, human rabies has declined; 73
cases were reported in 1995 among human population

approximately 60 million (0.11 case per 100,000) as compared
with 210 human rabies deaths recorded in 1985 (0.4 case per
100,000). This is due to discontinuation of nerve tissue vaccine
for human treatment and educational awareness. Canine rabies
is still major public health public health problem and dogs are
the major reservoir and vector of rabies in South-East Asia3.
Rabies control is related to dog ecology and demography. In
case of Sri Lanka which is among the top ten countries of the
world that report the highest rate of human rabies death (2.8
per, million in 2007), dogs are the main reservoir of rabies. The
breaking of these natural rabies transmission cycles needs a
wise and logical way for the pet and stray dogs 4,5,6.

The myth of stray dog’s elimination:
In 1980s, WHO raised the issue that coordinated research had
much knowledge about fox ecology, but not much was known
about dynamics of dog population. Failure of dog rabies control
is simply due to ignoring basic mechanism of population biology.
Mass vaccination has been used successfully in Western Europe
and North America resulting in controlled and eliminated dog
rabies7,8,9. Japan has been the first country to implement mass
vaccination of dogs and has successfully eliminated rabies in
1956. Malaysia brought rabies under control in 1952 due to
compulsory vaccination and eradication of stray dogs 8,10.

In developing world in every ten minutes someone dies from
this horrific disease. In Asia, estimated 31,000 human deaths
occurred annually and most of them are children. Several events
brought this neglected disease to the attention of governmental
authorities, scientific communities, media and public. It is hoped
that veterinary and human health authorities will raise the
collaboration and involment in all aspects to control and eliminate
rabies in dog. Some Asian countries like India and Philippines
have recently adopted the objective of eliminating rabies by
2020 11,12.

Recent study has been conducted in Brazil to control dog
population through male dog sterilization. Chemical sterilization
is a solution for pet overpopulation and non-surgical method
of male contraception; single intratesticular injection of zinc-
based solution is effective and safe12,13.

Dog accessibility
Dog accessibility is  key requirement in canine rabies control.
WHO defines this term as ‘a percentage of dog in a given
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population that can be caught by a person without special
efforts’. In Nepal, a training course under WHO on dog
population management has been conducted with the concept
that dog population is more heterogeneous than free-living wild
animals and removal of stray dog is necessary for dog rabies
control 14. In Thailand, a canine endemic country, especially
Phetchabun province, the government and non-governmental
organization managed a five year plan from 1996 to 2001. They
were successful to control stray dog population, implementing
vaccination and sterilization, and replacing nerve tissue vaccine
with efficacious tissue culture vaccine15. Presently canine rabies
is established in African urban community like Antananarivo,
the capital of Madagascar, dog rabies is higher as compare to
other areas. The reason for this is that the pet and stray dog
population is strongly dependent on humans for food and shelter
in Africa. WHO advocates to vaccinate both owned and stray
dogs to block the rabies transmission cycle, and this has achieved
success in Madagascar 16,17.

Approaches and awareness
WHO expert committee in 1992 vigilantly examined rabies
scientific data on stray dogs and concluded that there was no
evidence that removal of dogs ever had a significant impact on
dog population densities on the spread of rabies. They strongly
recommended changing the policies for dog elimination, still
there are many barriers like ecological and socio-cultural
situations in dog rabies control 14,18. The vast majority (95-98%)
of the 60,000 annual human death cases worldwide occur due
to dog rabies in endemic regions. Control of the disease is
hampered by cultural and economic realities, vaccination
strategies and usage of cell culture vaccine in developing
countries 19. Our strategies must be strong, because in many
rabies-free countries like Australia, in 1996, rabies case was
reported due to flying foxes19,20. Socio-economic, cultural,
population pre and post exposure prophylaxis and awareness
tools are directly related to rabies control in developing
countries21.

Oral vaccination
George Martin Baer (1936-2009), a pioneer in the field of rabies
and dubbed as the “Father of oral rabies vaccination”, wrote a
book The Natural History of Rabies in 1975. This book is still
renowned in the field of rabies and has been a notable reference
worldwide 22. Oral vaccination plays a key role in control of
stray dog population. The safety and effectiveness of oral rabies
vaccination has been proved in many studies. In a study,
attenuated oral rabies vaccine SAG-2, proved better as compare
to live attenuated virus vaccine which is also effective but its
dynamic are still poorly understood23. Oral dog vaccination is
more effective with the combination of parentral vaccination.
WHO strongly recommends oral rabies vaccination (ORV),
where dog accessibility is difficult like in Africa, Latin America
and Asia1. During the last 30 years advancements have been
made in the development of oral rabies vaccine especially

focusing wildlife of Europe and North America to control rabies
transmission24,25. India has one of the highest human rabies
deaths attributed to dog bites. They managed better stray dog
control with trial on oral rabies vaccination in combination with
parenteral vaccination.26 In 1985 WHO coordinated research
on oral rabies immunization of dogs and with the participation
of International Office of Epizootic (OIE) in Paris, concluded
that oral rabies vaccine (Bait) for dog was a great achievement
for elimination of canine rabies14.

Animal rights
We are aware that every culture of the world has specific
education about animal rights, and according to law of nature
every living things has the right of survival. We can adopt
strategies to control dog population in a humane way. Over half
of all United States households own a dog or/and cat and still
the cases are rare27. We need to learn and take care of animal
rights as well.

Summary
In summary, there are still many challenges to control and
eliminate rabies in animals and prevent human disease. A strong
commitment from the governments is mandatory for this
accomplishment. Cooperation and adequate support for both
the human health and veterinary sectors is necessary and although
costs are high, long-term economic benefit can be anticipated.
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The use of  the  Sheep  Brain  derived  Nerve  Tissue   Vaccine
[NTV] used  for   post-exposure   anti- rabies  prophylaxis  in
 the   numerous  Anti-Rabies Clinics [ARC] , in  Government
(Govt.)  Hospitals  and  Health centers  in  India  had  come
to  an  end  by  the  end  of   September 2005. The production
had officially stopped on 31st December 2004. The change was
very much desired, but it had to be gone about in a phased
manner. I was advocating this theory for the last several years
in various platforms, in my presentations and papers. I still
maintain that the change should have been in a phased manner
of gradual stepping down of NTV production and usage, followed
simultaneously by increased production of Tissue Culture
Vaccines [TCV] and its usage, in a phased manner. The result
of not following this procedure is very clear. With an increase
in the level of awareness about rabies among the people at large,
the number of patients seeking treatment had increased. The
abrupt stoppage of NTV production and its usage led to a sudden
increase in the requirement for TCVs. However, the very
powerful, who are actually responsible for the chaos never
suffered, as always. It was only the poorer and weaker sections
of the society, who suffered.

The modern Tissue Culture Vaccines [TCV] are in use for both
pre and post-exposure prophylaxis against rabies for more than
two decades. The advantages of using TCVs are visible to both
the physicians treating an animal bite victim and the patient
receiving it. In India about half of the total number of patients,
who are receiving post exposure vaccination against rabies,
take TCVs on a self financing basis [i.e. without Govt. support]
as revealed by the APCRI WHO Survey 2004.1 All of these
patients were taking TCVs in “ESSEN” schedule the only
schedule approved by the Drug Controller General of India
[DCGI], for Intra Muscular [IM] route of administration. This
schedule is very easy to administer and does not cause any
problems for the recipient, it is highly immunogenic and has a
good margin of safety. The cost of the five doses of TCV to be
used for a full course is considered by many State Govts funding
the programme in their respective states to be beyond their
means.

In India, Intra Dermal Rabies Vaccination (IDRV) had started
on 19th May, 2006.2 We must give credit to Dr. M. N. Siddiqui
and the Health Department of the Govt. of Uttar Pradesh for
making it possible. In fact, there were no official guidelines

available at the time when it was started. In fact, the history of
mankind has numerous examples of pioneering acts by very
courageous persons. Dr. M. N. Siddiqui is a pioneer and he will
be our hero for all time to come. Then onwards IDRV has been
implemented in Orissa, Andhra Pradesh, Karnataka, West
Bengal, Tamilnadu, Himachal Pradesh and Kerala. IDRV is
being given in some ARCs of Govt. hospitals and Autonomous
Institutes only.

The availability of adequate amount of TCVs for use in Govt
Hospitals and Health centers in India is a problem at present,
and will remain a problem, in the immediate future, in many
states. If only the ESSEN schedule is used for post-exposure
prophylaxis against rabies then the crisis will be more acute.
The number of vials of vaccine required for a course of
vaccination will be more, if the ESSEN schedule of vaccination
is used. If, the modified “TRC ID” schedule [2-2-2-0-2-0] is
used then the total requirement of vaccine vials will be less
than that for the “ESSEN” schedule. Not all vaccines produced
in India are at present fit for ID usage as per facts revealed  in
some studies, and the “WHO Expert Consultation on Rabies”
, Technical Report Series 931, and the directives from the DCGI.
The WHO had approved IDRV in 1992, about 17 years ago. It
is considered as an ethical and cost-effective replacement of
NTV. Besides IDRV is generally considered as, a “pro-poor”
vaccination.3,4

The Drugs Controller General of India [DCGI] has issued many
directives regarding the regulatory guidelines for Intra Dermal
Rabies Vaccination [IDRV] in India after detailed consultations
with Experts Group, the Competent Authority, and the ICMR.
The Drugs Controller General of India [DCGI] has allowed the
use of only five of the eight commercially available vaccines
against rabies [which can be used by IM route], to be used by
the ID route also.

The modified “TRC ID”schedule[2-2-2-0-2] is the only route
approved by the DCGI. The dose of each ID shot has been
specified to be of 0.1 ml of the permitted vaccines.4

The ID route has been permitted to be used in selected anti-
rabies clinics having an appropriate number of adequately
trained staff for ID inoculation. These centers should be able
to maintain cold chain for vaccine storage and be able to ensure
adequate supply of suitable syringes and needles for
administration by the ID route. These centers should be well
versed in the management of open vial and safe storage practices.4

In the case of vaccines being used by IM route the regulatory
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guidelines are same in all countries. In every country the
minimum potency of each vial of a single IM dose of TCV or
AEV is 2.5 IU. Only a few countries are practicing IDRV in
patients attending regular anti-rabies clinics. Thailand, the
Philippines and Sri Lanka are the pioneers in the use of IDRV
in regular patients attending regular anti-rabies clinics. IDRV
is being practiced in those countries for more than a decade and
a half. It would be very much logical and rational for the
regulatory authorities in India to follow the regulatory guidelines
prevalent in Thailand, the Philippines and Sri Lanka, and then
decide what to implement in India. In Thailand and in Sri-
Lanka, the potency requirement is 0.7 IU/ ID dose and in the
Philippines the potency requirement is 0.5 IU/ ID dose.5

In the race to start ID vaccination it is very important to remember
that the Intra Muscular (IM) route is the preferred route for
anti-rabies vaccination using modern TCVs or modern Avian
vaccines in the immune compromised persons, persons on
immunosuppressant drugs or therapy and on chloroquine therapy.
Persons suffering from Diabetes Mellitus of a long duration,
persons having malnutrition, and many other medical illnesses,
where the patients are expected to have a poor immune response,
the use of ID route for post-exposure prophylaxis against rabies,
can be very risky.3,4,6

If ID dose is given sub-cutaneously (SC) then there is a possibility
of poor immune response due to low antigen load. This may be
life threatening. WHO recommends in cases where the
characteristic change in the skin over the injection site has not
appeared, the patient should receive another dose of vaccine at
a site nearby where the characteristic change in the skin over
the site of the shot, appears. It has come to the notice of many
experts that this is not being implemented in many ARCs using
IDRV. This is very dangerous.3,4,6

Contraindications and precautions for Post- exposure
prophylaxis.

Because rabies is a lethal disease, no contraindications to post-
exposure prophylaxis following high-risk exposure exist. This
also pertains to post-exposure rabies prophylaxis in infancy and
pregnancy. However, where NTVs are still used, these vaccines
should be replaced by modern CCVs as soon as possible. For
pre-exposure immunization, previous severe reaction to any of
the vaccine components is a contraindication to further use of
the same vaccine.

In immunocompromised individuals, including patients with
HIV/AIDS, comprehensive wound management and local
infiltration with RIG, in combination with a complete
intramuscular CCV series, are of utmost importance for the
successful prevention of rabies. In these situations, the VNA
response should be determined 2–4 weeks following vaccination
to assess the possible need for an additional dose of the vaccine.

People taking chloroquine for treatment or malaria prophylaxis
can have a reduced response to ID rabies vaccination. These
patients should receive the vaccine by the IM route.6

In the race to bid for the Govt. supply tenders, some
manufacturers, whose registered packs contained only one 0.5ml
ampoule of diluent, started supplying 2 ampoules of 0.5ml
diluents overnight. They did it to mislead the tender committees
that their vaccine also comes with1 ml of diluent and as a result,
its use should be economical. This is an unscientific act, and
is not permitted by law. Whenever, the diluent’s volume is
increased or decreased, some characteristics of the vaccine
changes. It becomes a new drug, and as a result has to undergo
fresh clinical trials, before it can be accepted as being safe for
human use.

Currently, some pharmaceutical companies are importing and
marketing rabies vaccines without carrying out an appreciable
number of authentic clinical trials in reputed centers in the
country. Some of these vaccines are being procured by some
State Govt. institutions for use in their ARCs. This means that
unsuspecting patients are being treated with untried vaccines.
This is very dangerous.

As an offshoot of the IDRV program, certain faulty
implementation of Rabies Post-exposure prophylaxis is going
on in some hospitals and its surrounding areas. In the Essen
protocol of one vial of rabies vaccine to be administered by IM
route on D0, D3, D7, D14 and D28, the D14 dose is omitted.
This becomes a new schedule, being used to treat actual patients,
without any clinical trial, and without any regulatory approval,
and not recommended by any one of the manufacturers in their
package inserts. This is a very dangerous act.

Very recently, in the Philippines, a boy died of rabies, because
of faulty vaccination. The patient had a single lacerated injury
on his upper lip caused by a suspected rabid dog. He came for
treatment at the ARC two days after the incident. He received
ERIG and a first ID dose of vaccine on Day 0 (2 days after
exposure) followed by two additional (IM) doses on Day 3 and
Day 7. The patient did not take any vaccination on day14. He
had fever, malaise and anorexia from the 25th day after the
exposure [23 days after starting the vaccination]. He died of
Rabies on the 28th day after the exposure [26 days after starting
the vaccination]. There was a two days delay in starting of the
WHO approved Rabies PEP. The initial wound toilet after the
bite was not proper. The route of vaccination was changed from
ID to IM. It is recommended by many internationally reputed
experts that the phenomenon of mixing of IM and ID schedules
is not to be practiced. Even if a favorable outcome is occasionally
reported when starting with dose 1 (and eventually dose 2) of
the IM schedule, and then completing the treatment with an ID
schedule, or the opposite [starting with ID and the switching
over to IM], there is currently no recommendation or supportive



data for these mixed schedules, and consequently they must be
avoided as far as possible. This case of rabies fatality was in
fact a treatment failure, due to the late referral, and demonstrates
the importance of ensuring immediate and complete application
of the recommended PEP protocols. This underlines the
importance of sustained education and training in rabies
management.7

All changes are very good if they can provide more safety and
efficacy to the patients. However, changes which endanger the
lives of the unsuspecting patients seeking treatment, or are tools
for ego boosting or lobbying among the various groups involved
in power play, are not desirable. I believe that in the long run
truth will prevail.
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Abstract

The current management for individuals exposed to rabies virus
involves the combined administration of rabies vaccine and
rabies immune globulin (RIG). However, the severely limited
supply of RIG hampers its availability. To circumvent the global
RIG shortage, virus-specific monoclonal antibodies (mAbs)
against rabies are being developed. This review follows the
development of human mAbs, to replace RIG of serum plasma
origin. The authors review the RIG usage and its limitations
and follow the pre-clinical and clinical development of mAbs
as a future option for effective management of patients at risk
of rabies infection.

Introduction
Infection with the Rabies virus ranks tenth among infectious
causes of human death. More than 3 billion people in over 100
countries are at risk of acquiring this infection, which is almost
invariably fatal upon. The World Health Organization (WHO)
estimates 55,000 human rabies deaths annually, although due
to under-reporting, the true incidence is believed to be much
higher. India alone is estimated to have 20,000 deaths due to
human rabies every year.1, 2

Rabies is a viral zoonosis and several species of mammals serve
as major reservoirs for the virus, including dogs, cats, monkeys,
foxes, jackals and several bat species.2, 3 However, the canine
species remains the most important reservoir in Asia.4 As per
APCRI WHO survey, 1.7 % of the populations (17.4 million
persons) in India suffer from animal bites each year. This has
important implications viz. country-wide accessibility of rabies
immunoglobulin (RIG) In India. The estimated pet dog
population is 28 million; there is one pet dog for every 36
humans. Canine bites account for about 91.5% of all animal
bites in India; this includes bites from stray (62.9%), as well as
pet dogs (37.1%). 2

Rabies Post-Exposure Prophylaxis
There is till date, no proven treatment for rabies after the
infection becomes symptomatic. However, an effective vaccine

and specific antibody can provide immunity to rabies when
administered immediately after an exposure to the virus (post-
exposure prophylaxis, PEP). For severe exposures (WHO
Category III), PEP consists of a regimen of one dose of polyclonal
human rabies immunoglobulin (HRIG) or equine rabies
immunoglobulin (ERIG) for passive protective immunity and
rabies vaccine administered as per well-established and WHO
approved schedules.5

Although effective PEP regimens are established, human rabies
death rates remain high.6 This is chiefly because many patients
exposed to rabies fail to receive adequate wound cleaning and
PEP.7 Non-compliance with established guidelines due to the
unavailability of rabies biologicals puts patients at risk of death.
All subjects with Category III bite exposures should receive
both passive and active rabies immunization. It is well known,
that even accelerated vaccination schedules do not eliminate
the need for RIGs after a severe exposure.8 The use of RIG in
India has been estimated to be a mere 2%.2

Safety issues and limited availability of RIG have prompted
attempts to find other means of providing rabies antibodies.9

Monoclonal antibodies (mAb) that neutralize rabies virus have
been produced in human-mouse hybrid cells, as an alternative
to the scarce HRIG.10 A cocktail of three monoclonal antibodies
was created by investigators in Philadelphia and at CDC.11 More
recently, the development of a combination of two antibodies
that were complementary to each other because they are directed
against two different (non-overlapping) epitopes on the G protein
has been a novel advancement.12 These two antibodies, called
CR57 and CR4098, when combined efficiently neutralized a
broad panel of rabies virus isolates and protected hamsters
against a challenge with a virulent rabies virus.13

RIGs and human mAbs
The classic polyclonal antibody response to viral surface antigen
exposure results in antibodies that contain a large diversity of
epitope/antibody specificities. Only a minor fraction of these
specificities target the relevant neutralizing epitopes on the viral
surface. Out of this fraction, a single antibody, specifically mAb
that is a potent virus inactivator can be identified by its binding
to a virus-neutralizing epitope. Several groups have succeeded
in generating rabies virus-neutralizing human mAbs deploying
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diverse methodologies.9, 12 A selection of these antibodies can
be used as a combination to offer optimal protection to the
patient.

Many workers14, 15 have compared the protective abilities of
mAbs over polyclonal sera. The results show that the neutralizing
potency of mAb combinations is superior to that of pooled
immune sera. As a consequence of their specificity, all antibody
molecules in a mAb preparation are active against the specified
target, as opposed to a small fraction in polyclonal sera. Moreover,
combinations of mAbs can achieve much superior neutralizing
potencies as a result of synergy.

The ideal combination would carefully select mAbs with
complementary specificity and functionality. This has been
achieved through detailed studies of individual mAbs from
large panels of human antibodies. In this approach, a set of
requirements was pre-defined for the inclusion of human mAbs
in a combination intended to block rabies virus infection in
humans. For inclusion in the combination, the mAbs should
have high neutralizing potency, should broadly neutralize all
natural rabies virus isolates. Furthermore, the mAbs should
target conserved, non-overlapping epitopes to prevent escape
by a rabies virus variant. In addition to in vitro efficacy, the
mAb combination, must provide protection against a lethal
rabies virus infection in a relevant in vivo model, in which
vaccine is co-administered.

Preclinical characterization of the CR57 and CR4098
antibody combination
The starting point of this rabies virus antibody combination
was to select one of the most potent of human antibodies capable
of neutralizing a wide variety of rabies virus strains, as
described.16 The antigenic structure of the rabies virus
glycoprotein was defined previously using panels of mouse
mAbs and their respective mAb-resistant virus variants,17, 18

resulting in the identification of four major antigenic regions.
The mAb CR57 epitope is located in antigenic site I of the
rabies glycoprotein, while most murine rabies virus-neutralizing
mAbs are directed against the discontinuous epitope of antigenic
site II (Figure 1).

Phage-antibody selections were performed using the phage

repertoire on inactivated rabies vaccine, cell surface-expressed
rabies virus glycoprotein and purified rabies virus glycoprotein
to broaden the panel of specificities that could be isolated. From
this selection procedure a panel of 14 human IgG1 mAbs with
potent rabies virus-neutralizing capacity was established. Eight
of these antibodies showed potent neutralizing activity against
all mAb CR57-resistant viruses. From this subset CR4098 was
selected for its ability to fully complement CR57 extending the
breadth of virus neutralization.12  When CR57 and CR4098 are
combined (called CL184 antibody combination), they provide
in vitro neutralizing activity against all tested natural rabies
virus isolates (Table 1).13

Clinical evaluation of CL184
The pre-clinical characterization of the CL184 antibody
combination described above prompted a further development

Legend to fig. 1: Antigenic sites and neutralizing epitopes
on the rabies virus glycoprotein

Table 1. Breadth of neutralization against street rabies
viruses.

CVS-11
Raccoon, southeast United States
Gray fox, TX
Gray fox, AZ
Arctic fox, AK
Coyote, TX
Dog/coyote, TX
Skunk, north-central United States
Skunk, south-central United States
Skunk, CA
Mongoose, NY/Puerto Rice
Dog, Argentina
Dog, Sonora
Dog, Gabon
Dog, Thailand
Bat, Lasiurus borealis, TN
Bat, Eptesicus fuscus-Myotis species, CO
Bat, Myotis species, WA
Bat, Lasiurus cinereus, AZ
Bat, Lasiurus cinereus, NY
Bat, Pipistrellus subflavus, AL
Bat, Tadarida brasiliensis, AL
Bat, Lasionycteris noctivagans, WA
Bat, Eptesicus fuscus, PA
Bat, Pipistrellus hesperus, CA
Bat, Desmodus rotundus, TN/Mexico
Bat, Desmodus rotundus, Brazil

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

NOTE: Neutralizing potency was determined by a rapid
fluorescent focus inhibition test. +, neutralization; -, no
neutralization; CVS, challenge virus standard; HRIG, human
rabies immune globulin; MAb, monoclonal antibody; SRIG,
standard rabies immune globulin, lot R3.
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Imo-gam
Ravues

HT

CR57/
CR4098

MAb
cocktail

HRIG preparation

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
-
+
+
+
+
+
+
+

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+



88 . Infectious Diseases Journal of Pakistan

Published with permission of the authors and the Association
of Prevention of Rabies in India This article has been reproduced
from the APCRI journal, July 2009; XI(I):29-32.

involving clinical evaluation. Two Phase I studies were
performed, one in the USA and one in India, with the primary
objective to investigate safety and tolerability of CL184 in
healthy adult subjects.19 Both studies consisted of two parts.
Part1 had a double-blind, placebo-controlled, dose-escalation
design. Subjects were assigned to single doses of CL184 (8IU/kg,
20IU/kg, or 40IU/kg in the USA study; 20IU/kg or 40IU/kg in
the Indian study) or placebo in a 3:1 ratio per dose level (n=16)
according to a randomization scheme. In both studies, the next
higher dose group started only if Day7 data of the previous
dose group had raised no safety concerns. Part 2 had an open-
label, uncontrolled design, in which CL184 at 20 IU/kg was
given to subjects (n=12) at Day0 in a simulated PEP setting in
conjunction with purified chick embryo cell culture rabies
vaccine (PCECV) administered intramuscularly according to
the Essen regimen (Days0, 3, 7, 14, 28).5

The local tolerability of CL184 was found to be good; less than
40% of subjects per group reported pain at the injection site.
Other typical local reactions as swelling, redness and induration
were not observed. Due to its high concentration, lower volumes
of CL184 than of HRIG or ERIG needed to be applied, which
might have contributed to the favourable local tolerability. These
lower required volumes would also facilitate infiltration of the
complete required dose into the wound, which is critical for
PEP success.7 Fever was not reported in any of the studies.
General systemic reactions observed included headache,
dizziness, fatigue, and vomiting. Much lower incidence rates
of unsolicited adverse events were observed in the Indian study.
This may most likely be attributed to cultural differences in the
perception of adverse effects.

Conclusion
CL184 is an innovative combination of two carefully selected,
fully human mAbs, CR57 and CR4098, whose specificity and
functionality are complementary. The establishment of the
optimal antibody combination required detailed investigation
of individual human mAbs from a large panel, following a set
of predefined design principles. Preclinical results show that
the potency, breadth of neutralizing activity and in vivo efficacy
of a polyclonal RIG directed at a lethal virus can be retained
in a combination of two mAbs. The antibody combination can
be produced in large amounts, which would help to ensure
supply of such life-saving biologicals to where they are actually
required. This could substantially contribute to the reduction
of human rabies deaths, when combined with appropriate use
of the approved quality of rabies cell culture vaccines, educational
measures and efforts to control canine rabies.
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IDJ would like to facilitate Infection Control Practitioners (ICP)
to objectively document observed problems at the health care
facility using audit tools. Audit means checking actual practice
against a standard.  The audit tool should be standardized so
that it can be applied throughout the healthcare facility and
must match the practice and resources of the facility.  Therefore
the audit tools published in IDJ may be modified by the user,
as long as the principles of Infection Control are not
compromised.
These audit tools assume that the ICP is aware of the principles
of Infection Control and is knowledgeable regarding correct
practices.  Ward staff can assist with the audit process. The
purpose of the process is to identify risks of infection and unsafe
practices for both patients and staff.
We start with audit tool that are applicable to wards and intensive
care units.  The simple answers (Yes and No), where applicable,
are the required to be encircled if the concerned hospital is
following the correct Infection Control practices. At places
when the answer is ‘Yes’, please specify the number of cases.
The basic format is given below:

Audit of Wards and Intensive Care Units

Name of Unit/Ward: _____________________________
Date: _____/______/_________________
Time: _____________________________
Performed by:_____________________________

1. Environmental Cleaning
Floors clean Yes No
Blood stains No Yes
If yes, location: ______________________
Dry mopping Yes No
Mop disinfected by bleach
prior to use Yes No
Cleaning agent: Phenyl Bleach Detergent

Other: __________
Disinfectant solution correctly prepared Yes No
Patient furniture clean Yes No
Damp dusting Yes No
Linen clean Yes No

Laundered every ____ days
Blankets clean Yes No 
Laundered every ____ days
Mattress/pillow covers intact Yes No
Construction in patient area No Yes
Waste segregated into infectious and non-infectious
(red bag/green bag) Yes No
Sharps in waste basket No Yes
Sharps container No Yes
If yes, overfilled (more than ¾ full) No Yes
BP cuffs stained No Yes
Charts placed on patient beds Yes No
File Trolley available Yes No

2. Hand Hygiene
(includes direct, quiet observation of health care worker
performing patient care)
Health Care Worker Observed:

Physician Nurse Technician
Hand hygiene performed in the following circumstances:
After removal of gloves Yes No
Prior to clinical
procedure/examination Yes No
After a clinical
procedure/examination Yes No
Prior to handling food Yes No
After handling contaminated items Yes No
After leaving isolation room Yes No
Staff nails short, clean and
free from nail polish Yes No
Sink Yes No
If yes, is sink clean and dry Yes No
Sink free of used equipment and
inappropriate items Yes No
Soap Yes No 
If yes, is soap dry Yes No
Towel Yes No
If yes, Single use Multiple Use
If multiple use, then does
towel appear clean Yes No
Alcohol rubs available Yes No
Alcohol Rubs at point
of patient care Yes No
Ratio of Rubs to Patient:___ to ___
(should be 1 per 4 beds in general wards and 1 per 2 beds in
intensive care units)

CLINICAL AUDIT
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Alcohol rub dispenser filled: Yes No
Dispenser in working order Yes No
Quality of alcohol rub as per staffSatisfactory Not
satisfactory: why ____________

3. Correct Use of Personal Protective Equipment
(includes observation of HCW)
Health Care Worker Observed:

Physician Nurse Technician
a. Gloves
Wearing gloves when handling blood
and body fluids Yes No
Wearing gloves for patients on
contact precautions Yes No
Gloves removed after use Yes No
Hand hygiene after removing glovesYes No
Same gloves for different
patients/tasks Yes No
b. Gowns
Wearing gown when splashing,
soiling likely  Yes No
Wearing gowns for patients on
contact precautions Yes No
Gowns removed after
task completed Yes No

4. Proper Implementation of Standard and Transmission 
Based Precautions

a. Contact Precautions for Patients with MRSA, VRE or
MDR Gram Negative Bacterial Colonization or Infection
Alcohol rub near patient Yes No
Gloves available near patient Yes No
Specified gowns available
next to patient Yes No
Gowns single use Yes No
If no, gowns changed per shift Yes No
Dedicated stethoscope
and thermometer Yes No
Proper terminal cleaning
of Isolation Room Yes No

b. Airborne Precautions for Patients with Tuberculosis
Pulmonary MTB patient in
respiratory isolation Yes No

Pulmonary TB patient always
transported wearing mask Yes No
HCW wearing mask for
MTB patients Yes No

If yes, N95 mask: Yes No

c. Droplet Precautions (measles, mumps, rubella, influenza)
HCW wearing surgical mask when
coming within 3 feet of patient Yes No

5. Prevention of Blood Stream Infections

a. Peripheral Venous Catheter n = ____
Date and time of insertion of PVC
written on the tape         Yes # ___ No
Inserted for less than 72 hours         Yes # ___ No
Signs of phlebitis         No              Yes#___
Cannula properly maintained         Yes # ___ No
b. Central Venous Catheter n = ____
Date and time of insertion of
CVC documented         Yes # ___ No
Dressing appears clean         Yes # ___ No
c. Observation of IV Injections and Solutions
Hypodermic needle is left inserted
into multi-dose vial or fluid bag No Yes
New, single use needle and syringe
to draw up medication Yes No
New single use needle and syringe
to inject medication into patient Yes No
Medication drawn into syringe/needle
for patient e.g. analgesic or anti-seizure,
and same syringe/needle used for
repeated doses No Yes
Dilution chambers dated and timed Yes No
Chamber used for greater than 72 hours No Yes
Saline from same drip shared
between patients No Yes

6. Prevention of Urinary Tract Infection

a. Urinary Catheters    n = _______
Date and time of insertion of
urinary catheter is documented Yes# ___          No
Is catheter bag touching floor           No# ___          Yes#___
Urinary bag appears overfull No# ___           Yes#___
Who performs emptying
usually:                            Janitor    Nurse          Technician

b. Observation of Emptying of Urinary Bag
Hand hygiene before opening tap Yes No
Disinfected jug used Yes No
Contact between urinary drainage
tap and container avoided Yes No
Jug single patient use Yes No
Urine, where emptied  _____________________________
Catheter bag found in garbage
can while connected to patient Yes No
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c. Sampling of urine (asked to demonstrate)
Closed drainage system
maintained Yes No
If No, sample from ________
Port used Yes No
Port cleaned with alcohol  Yes  No  
Urine aspirated with sterile needle/syringeYes No

7. Prevention of Lower Respiratory Tract Infection

a. ICU Patient Care
Ventilated patient was propped
up > 30 degrees (head and chest) Yes No
Sedation Vacation (interruption of sedation
to point of alertness) Yes No
Oral cavity care 6 times a day Yes No
Bed sore reported by nurse
amongst the ICU patients No     Yes# ____
Bed sore management:__________________________________

b.Ventilator Care
Ventilator tubing is disposable Yes No
Both disposable and non-disposable
If non-disposable, how is it decontaminated:______________
 _________________________________________________
Airway is disposable Yes No
Endotracheal tube disposable Yes No
Ventilator cleaned and decontaminated
between each patient Yes No
Has filters between circuit and machine Yes No
Filter changed between patients Yes No
Record of Cleaning Service maintained Yes No
Water used for humidification is:

Tap water Sterile water Distilled water

c. Suction equipment
Dedicated to each patient Yes No
Suction jar full No Yes
Where is the jar emptied________________________________
How is the jar cleaned __________________________________

Suction tubing single patient use Yes No

d. ET Suctioning (Observation of health care worker)
Hands decontaminated before ET suctionYes No
Gloves worn for suctioning Yes No
Gloves removed after suctioning Yes No

Hands decontaminated after ET
suction and glove removal Yes No
ET catheter single use Yes No

e. Other Infection Control Criteria Met in the Intensive
Care Unit
Clinical waste container close
to patient area Yes No
Masks single patient use Yes No
Nebulizers single patient use Yes No
Oxygen Humidifier water:

Tap water Sterile water Distilled water
Oxygen Humidifier water changed daily Yes No
Humidifier container disinfected
between patients Yes No
Ambu bag disinfected Yes No
Alcohol swabs freshly prepared/handled Yes No

Other comments and observations
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We are introducing sequential guidance regarding hospital
infection control. Your contributions would be highly
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Editor IDJ



92 . Infectious Diseases Journal of Pakistan

NEWS & VIEWS

“Guidelines for Human Rabies Prevention in
Pakistan” is published

Dr. Naseem Salahuddin authored “Guidelines for Human Rabies
Prevention in Pakistan”, a comprehensive booklet on post
exposure prophylaxis after animal bite, complete with indigenous
photographs. It gives detailed information on modern cell culture
vaccines and immuneglobulins and how to use them under
appropriate circumstances of the bite. The Guidelines has
appreciative forewords by Dr FX Meslin of WHO, Geneva and
Prof Henry Wilde of WHO Collaborating Centre for Rabies in
Thailand, both internationally recognized specialists in the field
of rabies. Sanofi Pasteur (SP) has published the Guidelines with
special care for its high quality of layout and photographs.

SP has used the Guidelines at 34 presentations to 980 doctors
and paramedics in urban and rural Pakistan where the problem
of dog bites and rabies is most prevalent and serious. They have
distributed nearly 4500 copies to individual physicians and 22
libraries in medical colleges, Federal and Provincial Health
Secretaries, PMDC and Surgeon General of Pakistan. A few
dozen copies have been mailed to WHO Headquarters for
zoonosis, and opinion leaders in Phillipines, Vietnam, Thailand,
India and Sri Lanka.

The Guidelines was distributed to Members of RIA, Friends of
RIA and IDSP members at the 6th Annual Conference of IDSP
in Lahore in April 2009.

Rabies in Asia (Pakistan Chapter) Foundation appreciates the
efforts of Sanofi Pasteur Pakistan.

Copies may be requested from the IDSP office secretary
Mr Nasir Hanook 0333-3977011, Email: idsp123@yahoo.com

World Rabies Day Observed

World Rabies Day (WRD) was observed on September 28,
2009 in all countries that experience this dreadful disease.
On WRD ’07 and ‘08 we raised awareness among the general
public. This year Rabies in Asia (Pakistan Chapter) raised
awareness among health care givers with the theme

 “Managing dog bite the right way saves lives”

On the occasion of World Rabies Day 2009 the National
Conference on Rabies was held in Karachi.  Dr. Beena Zubairi
welcomed guests and participants from Khyber to Karachi. The
Conference was attended by 120 delegates from all four provinces
of Pakistan. They included doctors, paramedics and veterinarians.

Dr. Naseem Salahuddin, President of the RIA (Pakistan Chapter)

Foundation and Member, WHO Expert Panel for Rabies, spoke
of the dire need for the Ministry of Health to prioritize rabies
in its Disease Prevention manifesto. She criticized the
continuation of the obsolete and ineffective vaccine to
government hospitals where non affording patients reach out
for medical care. WHO has banned sheep brain vaccine since
over 15 years but Pakistan, Bangladesh and Myanmar continue
to use it. She strongly urged the MoH to provide safe and
effective imported vaccines and immunoglobulin to
government hospitals, which should be used only after imparting
proper training to doctors and paramedics. All City Governments
also have an obligation to reduce dog population.

Dr. Seemin Jamali, Head of A&E Dept of JPMC stated that in
JPMC they manage 15-20 new dog bites daily. In 1992 one of
their staff died with rabies even after receiving the full course
of NIH’s Sheep Brain vaccine. Since that time Dr Seemin
discontinued using the obsolete vaccine and has been using
modern cell culture vaccines as recommended by WHO. JPMC
is the only Federal Government Hospital to be practicing
post exposure prophylaxis in the recommended manner.
She urged the MoH to have all other hospitals in the country
follow standard practice of treatment. The other hospitals in
Karachi practicing WHO recommended PEP are Civil Hospital
Karachi and Indus Hospital Korangi

Participants expressed the problems they face in managing dog
bites regarding lack of training and absence of vaccine and
immunoglobulin.  Most dog bites and rabies deaths occur in
rural areas and children are most affected. Dr. Syed Sardar
Ali conducted an interactive session in which participants were
invited to express their opinions about their own practices and
shortcomings in bite management. Some of the pertinent
comments were:

· “There are so many stray dogs in our village that parents
are afraid to let their children go to school”

·  A parent related his personal experience with deep
emotion: “My 12 year old son was bitten by a stray dog.
We did not know the importance of vaccine and took only
2 injections. 5 weeks later my son died a horrible death
from rabies.  If only I had known…”

· “ I know in theory about using immunoglobulin but have
never used it because I am told it is unaffordable”

· “We need more training sessions in PEP”
· “RIA should come to our villages and small towns to

spread information and teach more doctors.”
· “The government should completely stop delivering bad

vaccines. It kills innocent people”
· “We need more vets to come forward and show us the

way to remove stray dogs”
· Executive Director of JPMC (largest Federal govt.

hospital): “I will make sure your recommendations reach
the MoH and that action is taken”
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· Karachi City Govt Executive Director for Health: “I will
call a meeting of health officials and vets and invite RIA
to come advise us on further action”

In the last session doctors and paramedics were given video
assisted training on managing dog bites the right way. Each
delegate was given a set of instruction videos and handouts

RIA urges MoH to:
1. Make Rabies prevention a priority in National Health

Policy
2. Import only safe, potent, quality cell culture vaccines

(CCV) from known and recognized pharmaceuticals.
Low quality vaccines may end in failure and result in
rabies deaths.

3. Provide CCVs to all government rabies prevention centers
4. Provide training to vaccine users in intradermal regimen

which is safe, effective and economical
5. Provide Rabies immunoglobulin to all government rabies

prevention centers
6. Motivate City Governments and vets to jointly to make

long term arrangements for dog population control in
a humane manner in consultation with veterinarians, dog
owners and animal rightists.

Dr Naseem Salahuddin announced that on the occasion of

World Rabies Day an international agency has donated
nearly 2000 vials of Human Rabies Immunoglobulin to
Indus Hospital, Karachi and it will be shared among
institutions that are well trained in its application.

Novartis Vaccines was the “platinum sponsor”. RIA (Pk) is
very grateful for their support

World Rabies Day was also celebrated in Peshawar at Veterinary
Research Institute (VRI) in the presence of the Provincial
Minister for Livestock and participation from the Research
Wing of Livestock and Dairy Development. Dr Janbaz Afridi,
Provincial Manager of Save Children Project and others presented
papers on rabies prevention. The participants resolved to work
together with physicians to eliminate rabies among animals and
give proper post exposure prophylaxis to dog bite victims. A
committee was formed to look into the following issues:

· To review the present status of rabies in the province, the
facilities, expertise and infrastructure in NWFP

· To plan a workable strategy for prevention and control
of rabies

· To prepare a proposal for a joint venture of both human
and veterinary departments

The event received wide press coverage
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