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1.
COUNTRY PROFILE

Pakistan belongs to South Asian region and covers an area of about 796,095 sq. kilometers. Administratively Pakistan comprises four provinces besides some federally controlled areas and the state of Azad Jammu and Kashmir.  Each province/area is divided into districts, which are the main administrative units for program implementation. There are 118 districts in the country with an average population of more than one million.  

1.1.
Health Situation in Pakistan 
The population of the country is estimated at 140 million (about 43 percent of which comprises persons less than 15 years of age), with an annual growth rate of 2.6 %
. The geographic distribution of the population is uneven. Pakistan has primarily an agrarian economy with almost 67.5 percent of its population living in rural areas. 

Pakistan has a disease burden pattern, which is typical of developing countries. The total disease burden was estimated at 44,876,160 disability adjusted life years (DALYs) or 35,000 per 100,000 population (Ref. Spohr M. (1996)  Pakistan Burden of Disease Report). It was found that almost 40% of the total communicable infectious diseases accounted for BOD in 1996. 

1.2.
Health Services in Pakistan

The public sector is the main source for provision of preventive care and hospital care to the urban and rural population. In the provision of primary curative care, the public sector caters services to around 25% of population.

 At federal level, Ministry of Health is headed by a Minister and managed by a Secretary (administrative head) and a Director General Health (technical head). The federal setup is responsible for policy formulation, overall planning and coordination of health services in the country.   At provincial level, a Minister heads the department whereas a provincial Secretary exercises administrative control over teaching hospitals and other key affairs of the department. A provincial Director General Health is responsible for preventive and curative services by through district and sub-district hospitals and primary health care facilities, out-reach preventive programs and female community health workers. 

The health services in public sector are provided by various types of general and specialized hospitals (865) and a network of primary health care outlets (513 rural health centers, 5121 basic health units, 4523 dispensaries and 853 maternity and child health centers) mainly under the control of provincial Department of Health. Other organized semi-public sectors include health care institutions established and run by armed forces, police, railways, municipal authorities, and employee's social security institution. The private sector is large and unregulated comprising both fully qualified and less qualified service providers in disciplines of allopathy, Homeopathy and aryuvedic. Private sector caters to 75-80% of curative primary healthcare needs of population besides low cost hospital care.

2.
VECTOR BORNE DISEASES IN PAKISTAN

Vector borne diseases are a significant public health problem in Pakistan. Being a sub-tropical country, Pakistan has a rich fauna of disease vectors including mosquitoes, sandflies, houseflies, biting midges, and other dipterous flies. In addition there are soft ticks, hard ticks, lice, mites, fleas, cockroaches, bed bugs which, account for number of vector born diseases including arboviruses. Research on vector borne diseases is scarce. Major vector borne diseases in the country include malaria, leishmaniasis.

2.1.
Malaria:

Malaria is by far the major vector borne disease in the country. Malaria has been a major public health problem in Pakistan and disease still threatens millions of people due to poor conditions conducive to the spread of disease throughout the country. Malaria in Pakistan is typically unstable. Epidemics in the past have occurred at six to ten year’s interval the last one occurring in 1972-73. Both Plasmodium falciparum and Plasmodium vivax are widely distributed in Pakistan. Major transmission period is post monsoon i.e. from July through November, but a short spring transmission during April and May is also evident. More recently it has been observed that in the Sindh Province cases now occur throughout the year. 

Development of irrigation network coupled with unprecedented population growth and haphazard urbanisation together with the deteriorating sanitary conditions has increased the malariogenic potential of the country in both urban and rural areas.

2.1.1.
Mosquito Species and Malaria Vectors in Pakistan

Climatic conditions in Pakistan are ideal for breeding of mosquitoes. There are over 22 anopheline species and sub-species so far recorded from Pakistan (Table-1). 

Table-I. Anopheles species recorded in Pakistan

A. barbirostris




A. maculates spp. willmori
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A. multicolor
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A. pallidus
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A. nigerrimus




A. sergenti
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A. splendidus

A. annularis




A. stephensi

A. culicifacies




A. stephensi spp.

A. fluviatilis




A. subpictus

A. maculates




A. superpictus

A. turkhudi




A. theobaldi

2.1.2.
Primary Vectors

Out of the anopheline species reported from Pakistan, two species, Anopheles culicifacies and An. stephensi are the primary malaria vectors in the country. Anopheles culicifacies is considered to be the most important vector in the rural areas (Covell, 1931; Hick & Majid, 1937; Mehmood et al. 1984; Pervez & Shah, 1989), and Anopheles stephensi in the urban areas (Rehman and Mutalib, 1967). 

Both primary malaria vectors have been considered to be essentially endophilic in their diurnal resting habits (Reisen, 1978, Reisen & Milby, 1986). They breed in clean water. Breeding sites include, agricultural drains, small irrigation channels, temporary pools, pits puddles and paddy fields (Mahmood and McDonald 1985). Both species are chiefly zoophilic. The peak biting time is after mid night. The seasonal abundance of primary malaria vectors have been described by number of workers (Reisen, 1978; Reisen et al. 1982; Mahmood and McDonald 1985). Briefly An. culicifacies is found throughout the country all the year round with seasonal fluctuations in the population abundance depending upon climate. In Punjab and sindh provinces, this species exhibit bi-modal pattern with two peaks one in April and May and other in August and September. In the cooler areas like NWFP, Balochistan and Azad Jammu & Kashmir (AJK) the densities exhibit unimodal pattern, occurring from May till September. Anopheles stephensi on the other hand start building populations by end march, reaching a peak in April and May and thereafter start falling off rapidly until July. It is found in moderate numbers from September to November. In NWFP, Baluchistan and AJK this species is more prominent from July to September.

2.1.3.
Suspected Vectors

Apart from the above two species Anopheles purcherrimus and Anopheles fluviaitlis are also considered to be the suspected vectors, especially in the mountains and foot hill areas of northern districts of NWFP and Punjab (Suleman et al. 1993). Due to the high vectorial capacity Anopheles purcherrimus is also suspected to be involved in disease transmission in central Punjab. This species has been implicated in malaria transmission in Afghanistan (Onori, et al. 1975), in countries bordering Persian Gulf, and the Rajasthan desert in western India (Farid, 1977). Anopheles fluviaitlis on the other hand is known to be a malaria vector in India, Iran and Afghanistan (Suleman, 1993). Further studies are however required to determine the role of these species in the malaria transmission in Pakistan.

2.1.4.
Species Complexes 

The role of species complexes is poorly understood in the country. Anopheles culicifacies has been found to represent a complex of sibling species, previously named as Anopheles culicifacies species A and Anopheles culicifacies species B (Green & miles, 1980). Studies so far carried out have indicated the presence of Anopheles culicifacies species A in Punjab (Mehmood et al, 1984; Mehmood and McDonald, 1985). Like wise Anopheles stephensi is not a homogeneous species and the possible existence of the two species have been postulated by many workers (Pervez & Shah, 1989). Sweet et al. (1938) classified this species into two races; An. Stephensi Type, as an urban mosquito and an. Stephensi Var Mysorensis in habiting rural areas.

3.
LESIHANIASIS

Leishmaniasis seems to be a second major vector borne disease in Pakistan. The prevalence of leishmaniasis is diffuse and wide spread in many parts of the country, and three types of leishmaniasis are encountered in different areas. Zoonotic Cutaneous Leishmaniasis (ZCL) is found in the southwestern region, Anthroponotic Cutaneous Leishmaniasis (ACL) is seen diffused in central region and infantile Visceral Leishmaniasis (VL) in the Northeastern Region. 

3.1.
CUTANEOUS LEISHMANIASIS

Cutaneous Leishmaniasis (CL), both Zoonotic CL and Anthroponotic CL is endemic in most parts of the country, including Baluchistan, Punjab, Sindh, NWFP, and AJK. Classification of CL in Pakistan has been based mainly on clinical picture, epidemiology and Sandfly fauna in the endemic foci. Table-II gives the record of major out breaks/epidemics in the country.

TABLE-II:
MAJOR EPIDEMICS OF LEISHMANIASIS IN PAKISTAN

	Year
	City
	Province 
	No. of cases

	1971-72
	Multan
	Punjab
	2500

	1974
	Army personnel
	Baluchistan
	892

	1975
	Army personnel
	Baluchistan
	502

	1977
	Uthal (ZCL)
	Baluchistan
	100

	1980
	Uthal (ZCL)
	Baluchistan
	210

	1981
	Uthal(ZCL)
	Baluchistan
	390

	Dec. 2001
	Kurrum Agency (ACL)
	NWFP
	1200

	Jan.  2002
	Larkana, Dadu (ZCL)
	Sindh
	11,700


3.1.1. Zoonotic cutaneous leishmaniasis (ZCL) exists all over the country being wide spread over a large area in Balochistan province. However, more recently (Nov-Dec, 2001), Pakistan witnessed an epidemic in the districts Larkana and Dadu of Sindh Province, from where in the past occasional cases have been reported (Personal communication Dr. Mohammad Arif Munir & Dr. Faizullah Kakar). Nothing is known about the reservoir(s) and vector(s) of disease. On the basis of its proven status as vector elsewhere, (including Iranian Balochistan) P. papatasi is strongly suspected as the vector of disease, although vectorial role of P. salehi cannot be ruled out. A number of wild rodent species have been reported from Balochistan, which include the Meriones spp., Tetera spp., Mus musculus and the great desert gerbil Rhombomys opimus (Burney and Lari, 1986) but none of the species have so far been incriminated as the reservoir of disease. Munir et al, 1989, have reviewed the status of cutaneous leishmaniasis in Pakistan.

3.1.2.
Anthroponotic Cutaneous Leishmaniasis (ACL) occurs in many parts of the country. It precise distribution and prevalence cannot however, be determined because of inadequate available information. Previously it was thought that the disease is only restricted to urban and suburban areas especially in southern Punjab where, in Multan it was highly endemic (Burney and Lari, 1986). However, in recent years an upsurge has been noticed and it has now been reported even from the areas, which in the past were free from the disease. These include many towns in NWFP (Peshawar, Mardan, Kohat and Abbottabad) and Balochistan (Quetta, Mastung and Pishin), and even in the suburbs of Islamabad and Rawalpindi. Nothing is known regarding the vector species, however, on epidemiological grounds, Phlebotomus sergenti is considered to be the most probable vector. 

3.1.3.
 VISCERAL LEISHMANIASIS
Visceral leishmaniasis is endemic in Northern Pakistan and AJK. M.A. Rab (1994) carried out detailed studies on the epidemiology of visceral leishmaniasis in Northern Areas and Azad Jammu & Kashmir. The causative organism is identified on enzyme electrophoresis as Leishmania infantum (LON1, MON49) (Rab, 1994).  The disease affects children below 10 years of age. Domestic dogs are the reservoir of infection.

3.2.
SANDFLY FAUNA OF PAKISTAN

The Phlebotomine sandflies of Pakistan mainly belong to the Mediterranean and Central Asian sub-regions of the Palaearctic region and to the Indian sub-region of the Oriental region. The first and only complete inventory of sandflies from Pakistan is that of Lewis (1967) which also includes general notes on the bionomics and the relation of sandflies to human disease. Munir (1994) studied the systematics and biology of phlebotomine sandflies of Pakistan in depth with special reference to Northern Pakistan and Azad Jammu & Kashmir. Table II show the sub-genera and sandfly species found in Pakistan. 

Table-II.
Phlebotomus Species of Pakistan

	Sub-genus
	Species
	Distribution

	Phlebotomus
	Papatasi, salehi
	Punjab, Sindh, NWFP, Baluchistan & Northern Pakistan

	Paraphlebotomus
	Sergenti
	Punjab, Sindh, NWFP, Baluchistan, Northern Areas & AJK

	
	alexandri
	Sindh, NWFP, Northern Pakistan.

	
	Nuri
	Punjab (Rawalpindi, Islamabad)

	Larroussius
	kandelakii burneyi,  
	Northern Pakistan

	
	keshishiani,
	Northern Areas & Punjab (Islamabad, Rawalpindi)

	
	Major
	Punjab (Islamabad), NWFP, AJK 

	Adlerius
	hindustanicus, 
	Punjab(Rawalpindi), AJK

	
	salangensis,
	Northern Pakistan

	
	longiductus
	Northern Pakistan

	Euphlebotomus
	argentipes
	

	Anaphlebotomus
	colabaensis
	



In addition ten species of Sergentomyia were also recorded. 

4.
CRIMEAN-CONGO HAEMORRHAGIC FEVER (CCHF)

Crimean-Congo Haemorrhagic fever (CCHF) is an endemic tick-borne viral disease and out breaks occur mainly in the cold, arid regions of Pakistan. The virus replicates in its natural hosts, which include sheep, goat, cattle, camels etc. High levels of viremia in the host accounts for an epidemiological significant proportion of tick vector being infective. Table IV gives data on major out breaks  and mortality due to CCHF in Pakistan from 1976-99.

   Table-IV.  Major Out Breaks of CCHF in Pakistan from 1976-2000

	Year
	Area
	No. of cases
	No. of deaths

	1976
	Rawalpindi
	13
	3

	1978
	Baluchistan
	9
	8

	1987
	Quetta
	6
	2

	1994
	Sibi
	4
	1

	1995
	Kohlu
	6
	4

	1998
	Kohlu
	5
	1

	1999
	Peshawar
	6
	2

	2000
	Sibi/Quetta
	7
	3

	2000
	Laki Marwat
	2
	1

	2000
	Peshawar
	1
	0

	2000
	Loaralai/Quetta
	37
	12

	2000
	Karachi
	5
	3


Source: Disease Surveillance, Quarterly Publication of Epidemic Investigation Cell, NIH, Islamabad 2000

4.1.
Vectors of CCHF

Ticks belonging to the Genus Haemaphysalis and Hyalomma were the dominant species collected from domestic animals during CCHF out-break in Baluchistan, but none found positive. Further studies are required to study tick fauna and isolation of virus from the ticks to identify vector species.

5.
DENGUE HAEMORRHAGIC FEVER

First out break of Dengue Haemorrhagic fever in Pakistan was reported in 1994 from Karachi (Chan et al 1995). The outbreak began in August and continued through November 1994. Adults were mainly affected.  Exact magnitude of the problem is not known but the number of patients seen by the physicians was reported to be in the thousands. Another out break occurred in Hub Co. Power Plant, Hub district Lesbella, Baluchistan, 40 Kilometres from Karachi between Septembers to November 1995. According to a report of the National Institute of Health Islamabad about 1800 cases suffering from pyrexia of un-known origin (PUO) were reported and from out of nine samples tested for antibodies, seven samples were IgG positive and one IgM positive. 

Jawad et al (2001) reported that during the out break in Karachi in 1994 six out of seven samples were positive for dengue type-2 and in 1995, 15 out of 34 samples tested were positive for the same dengue type.

The dengue situation in Pakistan is however, unclear. Dengue viruses are probably endemic in the country although no outbreak of disease has been ever-reported pre 1994. Sero-epidemiological studies in 1985 showed that 50-60% of apparently healthy Pakistanis in Karachi aged 6-65 years had Heamagglutination Inhibition (HI) antibodies against 3 flaviviruses i.e. Japanese encephalitis, West Nile and Dengue type 2.

5.1.
Vectors of Dengue

No information is available on the vectors of Dengue from Pakistan. Study on aedine mosquito fauna of Pakistan is scarce. The only recent record is that of Suleman and Shafqat (1993) in NWFP. The species recorded were Aedes albopictus, Aedes albolateralis, Aedes vittatus and Aedes pseudotaeniatus.  Another survey of mosquitoes in Karachi in 1983 showed the abundance of Aedes aegypti (the principal vector in many parts of the world) in the summer season from July to September. Further studies are however, required on the aedine mosquito fauna of Pakistan with special reference to population dynamics, biting habits and incrimination of species involved in the transmission of dengue.

6.
SCRUB TYPHUS (Chigger-borne Rickettsiosis)

Scrub Typhus an acute febrile, typhus like disease, transmitted by larval trombiculid mites has a wide distribution in eastern and southern Asia. Out breaks of scrub typhus has been reported from Pakistan. Khan and Gilani in 1961 reported out-break of scrub-typhus infection in the boarder police and in Army troops in Sialkot. This was the first report of the disease in Pakistan. The vector species reported was Trombicula delinese (From Rafia Rehan Ghazi 1990). Later Traub & Wisseman in 1967 reported the occurrence of disease at some unusual habitats in Pakistan. The author discussed the presence of scrub typhus in rodents or trombiculid mites at a) Alpine terrain at 10,500 ft. in Kaghan Valley of the Himalayas, 2) the mountain of Gilgit Agency, 3) in the semi desert of Multan and 4) the plains of Lahore district. The vector was Leptotrombidium delinese.

7.
INSECTICIDES USED FOR VECTOR CONTROL IN PAKISTAN AND RESISTANCE STATUS OF MALARIA VECTORS.

During 1961 DDT was the main insecticide used for malaria vector control in Pakistan. In 1979 Anopheles culicifacies and Anopheles stephensi started showing resistance to DDT and therefore in 1972 BHC was introduced. In 1976 Malathion and Sumithion were also introduced.  In 1979 DDT was abandoned due to vector resistance but t BHC use was continued up to 1983. From 1984 till 1996 only Malathion was used for malaria vector control. Later Anopheles stephensi developed resistance to Malathion and Deltamethrin was introduced in late 1996. Since then this insecticide is being used for residual house spraying. Table-V shows the use of insecticides in Pakistan from 1992 onwards. Table-V shows the use of various types of insecticides in Pakistan since 1995.

8.
VECTOR CONTROL OPERATIONS.

There is no separate set-up of vector control in Pakistan. Malaria Control Programme has the provincial and district level set-ups where qualified entomologists and ento-technicians are responsible for the control of malaria vectors, mosquito density studies, insecticide susceptibility tests and spraying of insecticides. The federal Directorate of Malaria has now also been involved in investigation of vectors of leishmaniasis and their control. Other organizations involved in vector control operations include Municipal Corporations. Some of them have separate vector control staff working under epidemic control officers in the provinces and some districts. The National Institute of Health, Islamabad, which is a premier institute of the country, has an epidemic investigation cell which deals with all types of epidemics due to infectious diseases including vector borne diseases. A separate entomology unit functions in this institute headed by an entomologist. Likewise Pakistan Medical Research Council, various universities and NGOs conduct research studies on various disease vectors in the country.   There is however, a strong need for integrated vector control management which is currently lacking. 
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PUBLIC HEALTH PESTICIDE USAGE IN PAKISTAN

REGION: EASTERN MEDITERRANEAN








COUNTRY:  PAKISTAN 

	Year
	Class/group
	Compound 
	Formulation
	Concentration 
	Type of application
	For Control of
	Amount of formulation used in Kg/Lit
	Amount of active ingredient in Kg/Lit.

	1995-97
	Malathion
	Organophosphate
	50% WP
	2gm/sq.m.
	Indoor residual spraying 
	Malaria Mosquitoes 
	350,000 kg
	175000 Kg

	
	Deltamethrin
	Pyrethroid 
	5% WP
	25 mg/sq.m.
	Indoor residual spraying
	Malaria Mosquitoes 
	87,125 Kg
	4,356.25 Kg

	
	Temephos
	Organophosphate 
	500-E.C.
	10 cc. In 10 Lit.
	Larvicide
	Mosquito larvae
	6000 Lit
	3000 Lit

	
	Fenthion
	Organophosphate
	2%GR
	
	Larvicide
	Mosquito Larvae 
	238000 Kg.
	4760 Kg

	1998
	Deltamethrin
	Pyrethroid
	5% WP
	25 mg/sq.m.
	Indoor residual spraying
	Malaria Mosquitoes 
	18000 Kg
	900Kg

	1999
	Deltamethrin
	Pyrethroid
	5% WP
	25 mg/sq.m.
	Indoor residual spraying
	Malaria Mosquitoes 
	20,000 Kg
	1000Kg

	2000
	Deltamethrin
	Pyrethroid
	5 %WP
	25 mg/sq.m.
	Indoor residual spraying
	Malaria Mosquitoes 
	45,000 Kg
	2250Kg

	2001
	Temephos
	Organophosphate 
	500-E.C.
	10 cc in 10 Lit.
	Larviciding
	Mosquito Larvae
	5500 Lit
	2750 Lit

	
	Deltamethrin
	Pyrethroid 
	5% WP
	25 mg/sq.m.
	Indoor residual spraying
	Malaria Mosquitoes 
	9000 kg
	450 kg

	2002
	Temephos
	Organophosphate 
	500-E.C.
	10 cc. In 10 Lit.
	Larviciding
	Mosquito

Larvae
	1000 Lit
	500 Lit

	
	Fenthion
	Organophosphate 
	2%GR
	
	Larviciding 
	Mosquito

Larvae
	116000 kg
	2320 kg

	
	Deltamethrin
	Pyrethroid
	5% WP
	25 mg/sq.m.
	Indoor residual spraying
	Malaria Mosquitoes 
	22600 kg
	1130 kg


EC
Emulsifiable concentrate

WP
Water dispersible Powder

GR
Granules
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