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 D.O. No. ………………………………………

           Date:
Dear Dr…………….(To all SPOs and RDs)

                                    During my interaction with a large number of programme officers working in the periphery, I realized that these personnel need to be apprised of basic technical profile of the vector borne diseases such as Lymphatic Filariasis, Kala-azar, Dengue, Japanese Encephalitis besides Malaria. I have collated excerpts from recent publications on the subject, duly supplemented with the Indian experience on Mass Drug Administration. The present communication is first of its kind from the ‘Director’s Desk’ and I shall endeavour to continue jotting down the basic technical profiles of other vector borne diseases pertinent to the national programmes and share with you periodically. A website is being created at the Directorate of NVBDCP which will be made accessible to all the health personnel manning different programmes monitored by NVBDCP. I hope that the present document will be of immense use to the field personnel involved in the programme to understand the basic concepts of transmission dynamics in conjunction with technical profile of the disease. You are kindly invited to give your inputs which will be incorporated appropriately in the subsequent editions of ‘Technical Profiles of Vector Borne Diseases’

Kindly circulate the enclosed document to all the programme officers as well as Medical institutes, IMA and other professional bodies involved in the Elimination of Lymphatic Filariasis in your state.

With regards,

Yours sincerely,

(Dr.P.L.Joshi)

Technical Profile on LF

Director’s Desk –Doc:1-05

ELIMINATION OF LYMPHATIC FILARIASIS

1.
Introduction


Filaria is almost entirely a disease of poor community.  The slum dwellers with inadequate housing and no basic sanitation are at highest risk of infection with Wuchereria bancrofti transmitted by the principal vector, Culex quinquefasciatus, and it is the rural poor who are affected by filariasis transmitted by other species besides principal vector. Rural-urban migration and uncontrolled urbanization resulting in crowded living conditions and inadequate water and sanitation facilities favour the spread of W.bancrofti infection.  Acute filarial attacks account for significant loss of productive days of risk population.  More severely affected people are probably face social stigma as well as physically burdened.  Indirect economic losses result from social/physical confinement of people with large hydroceles and advanced elephantiasis and from working days lost when hydrocele operations are performed.  It is a major public health problem in endemic areas.

The National Health Policy (2002) envisages Elimination of Lymphatic Filariasis (ELF) by the year 2015.  The disease has been targeted for global elimination by 2020.  India accounts for about 40% of the 120 million estimated cases globally with either disease or infection (microfilaria cases).

Transmission control and disability alleviation are two pillars of the Global Elimination Strategy for Lymphatic Filariasis (GELF).  Interruption of transmission can be achieved by mass annual drug administration of Diethylcarbamazine Citrate (DEC) to entire communities at risk of infection when community drug consumption rates are adequate. This is expected to result in reduction of transmission of lymphatic filariasis to low levels and ultimately in the elimination of filariasis, preventing new infections from occurring and protecting future generations from the disease.

Recognizing the physical suffering, gross disfigurement and consequent socioeconomic impact due to lymphoedema (particularly limbs), and the fact that simple foot hygiene can result in prevention of repeated attacks of acute adenolymphangitis (ADL) and progression of lymphoedema, efforts are being taken to teach patients and their families about skin care and simple measures of hygiene.  It is realized that a disability alleviation strategy needs to be evolved for lymphatic filariasis patients who suffer from several urogenital manifestations, the burden of which is larger than that due to lymphoedema of limbs.  

2.      Natural history of lymphatic filarial disease:

2.1    Prepatent period:  

The prepatent period is the interval between the entry of infective larvae in the person exposed to the infected vector mosquito and the first appearance of detectable microfilaraemia.  Direct information on the duration of the prepatent period in human lymphatic filariasis is minimal, most of the available data being estimated indirectly from epidemiological observations.  Studies of primates infected with these parasites have shown prepatent periods of 7-8 months for W.bancrofti and 2 months for Brugia malayi.

2.2     Clinical incubation period:
The clinical incubation period is the period from the invasion of infective larvae to the development of clinical manifestation. The period is variable.  The shortest incubation period reported is 4 weeks, but most commonly it is 8-16 months.  These estimates are based on studies of expatriates, and the incubation period may be longer among indigenous inhabitants of endemic areas.

The chronic stage of filariasis usually develops after a variable period of time.  Most studies show that patients with hydrocele or elephantiasis are usually amicrofilaraemic but it is not clear whether microfilaraemia existed in these cases prior to the development of the chronic stage.  Most often, repeated attacks of adenolymphangitis precede the development of chronic lymphatic pathology of filariasis and these often continue for many years.  In some individuals, however, the chronic obstructive abnormalities develop without being preceded by recognizable episode of adenolymphangitis. Treatment of affected patients with DEC has been seen to be effective both in decreasing the frequency of adenolymphangitis attacks and in halting the progression of lymphatic disease.

The clinical manifestations of tropical pulmonary eosinophilia persist and intensify in the absence of treatment, though the intensity may wax and wane.

3.     Clinical manifestations:

Bancroftian and brugian filariasis are characterized by a wide range of clinical manifestations.

3.1     Asymptomatic amicrofilaraemia: 

In all endemic areas, a proportion of the population shows neither  microfilaraemia nor clinical manifestation of filarial infection and some of them have probably not been sufficiently exposed to the infective bites, whereas other persons may have been sufficiently exposed but do not have infection (as detectable by current diagnostic techniques); they may be immune or partially immune to infection.  Still others in this group may have subclinical infections (without microfilaraemia), as indicated by the presence of filarial antigens in the blood.

3.2     Asymptomatic microfilaraemia: 

Certain individuals in the population of an endemic area develop microfilaraemia but without recognizable clinical manifestation of filariasis.  Recent studies using lymphoscintigraphy have clearly shown that even in their asymptomatic state, these individuals have dilated lymphatics and compromised lymphatic functions.

3.3     Acute manifestations: 

The acute clinical manifestations of lymphatic filariasis are characterized by periodic attacks of adenolymphangitis associated with fever and malaise.  In males with bancroftian filariasis, this adenolymphangitis may be localized in the genitals and present as acute epididymo-orchitis.  It is not certain whether some of these are episodes of adenolymphangitis triggered or accompanied by bacterial infection. Nevertheless, treatment with antibiotics reduces the frequency of such episodes and also prevents lymphoedema. 

Inflammatory nodules in the breast, scrotum or subcutaneous tissues (presumably reflecting inflammatory reactions around adult or developing worms) have also been reported as acute manifestation of infection.

3.4     Chronic manifestations:

Hydrocele, lymphoedema, elephantiasis and chyluria are the main clinical pathological consequences of chronic bancroftian filariasis, the incidence and severity of these chronic manifestations increase with age.  Chronic epidiydmitis, funiculitis (inflammatory swelling of the spermatic cord), and lymphoedematous thickening of the scrotal skin are also genital manifestations of chronic bancroftian filarias.

Recurrent episodes of limb lymphoedema, first piting oedema and then the chronic non-pitting oedema with loss of skin elasticity and fibrosis, are the result of anatomical and/or functional blockage of the lymphatics. The legs are more commonly affected than the arms.  Secondary infections of the skin (bacterial and fungal) are common, particularly in subjects who do not use foot wear.  Lymphoedema can be classified as follows:

a) Grade I lymphoedema: mostly pitting oedema; spontaneous reversible on elevation.

b) Grade II lymphoedema: mostly non-pitting oedema; not spontaneously reversible on elevation;

c) Grade III lymphoedema (elephantiasis): gross increase in volume in a grade II lymphoedema, with dermatosclerosis and papillomatous lesions.

4.     Immunopathology: 

Much of the pathology resulting from infection with brugian parasites results from the host immune response to these parasites.  A part of the pathology is also derived from the direct action on the lymphatic tissue by the parasites themselves or the molecules they release.  Thus there are two distinct forces acting to damage the lymphatic system of the infected persons, one involving the immune system and other independent of it. 

4.1     Factors predisposing to the development of lymphatic lesions:

The manner in which an infected individual reacts to filarial antigen may determine whether or not lymphatic pathology will develop.  Data from humans showing that IgG3 antibody responses to filarial antigens are made almost exclusively by patients who develop lymphatic pathology whereas production of IgG4 antibodies predominates in those who remain asymptomatic but have microfilaraemia

4.2     Age factor

It is generally hypothesized that in an area of endemic filariasis the “endemic normals” will include not only a population of individuals harbouring subclinical infections but also individuals with true protective immunity. Recent analysis of age-stratified population in India and in some other endemic countries have indicated that the parasite loads were seen to increase in children and adolescents, while those in adults (20 years) remained stable.

5.    Determining the distribution of filariasis and parasite burden in the population at   risk: 

Epidemiological surveillance is a means of determining the distribution and trends of incidence of disease through continued and systematic collection, analysis and interpretation of health data.  Although filariasis is detectable in most endemic areas, infection is largely undetected and often misdiagnosed and under-reported.  This is partly due to large proportion of persons in endemic communities who are infected but both aymptomatic and amicrofilaraemic, or who are symptomatic but without detectable microfilaraemia.  Further, symptoms may be non-specific or overlooked.   Even when filariasis is diagnosed, there may be little motivation to report cases .of a disease for which containment of infection and interruption of transmission are not readily achieved. 

The examination of measured quantities of peripheral blood in stained thick films continues to be the most widely used method for determining the prevalence of patent infection and the density and distribution of microfilaraemias.

6.     Occult filariasis:

Only a very small proportion of individuals in a community where filariasis is endemic develop occult forms of the disease, condition in which the classical clinical manifestations are not present and where microfilariae are not found in the blood but may be found in the tissues.  Tropical pulmonary eosinophilia is the classical example of occult filariasis.  Males are affected twice as often as females, and the disease is rarely seen in children.  Extra pulmonary manifestations occur in about 15% of the patients, including mild to moderate splenomegaly, lymphadenopathy, and hepatomegaly. The syndrome is characterized by nocturnal paroxysmal cough, hypereosinophilia, elevated erythrocyte sedimentation rate, radiological evidence of diffuse miliary lesions or increased broncho-vascular markings, extremely high titre of filarial antibody (including1gE), and a good therapeutic response to DEC.  Low grade fever and weight loss may be present.

In most cases lung function is impaired, with reduction in the vital capacity, total lung capacity, and residual volume.  Hypereosinophilia is the most constant feature of this syndrome.  Absolute eosinophilia counts generally range from 3000 to 50000 cells per mm3 of blood, but the level of eosinophilia is not related to the severity of the syndrome.  If untreated, tropical pulmonary eosinophilia progresses to a condition of chronic pulmonary fibrosis.

7.     Chyluria:

Chyluria is defined as the excretion of the chyle in the urinary tract.  A minority of the affected subjects may also have gross haematuria.  The basic pathophysiology is related to blockage of the retroperitoneal lymph nodes below the cisterna chyli with consequent reflux and flow of the intestinal lymph directly into the renal lymphatics, which may rupture and permit flow of chyle into the urinary tract.  The resultant “milky urine” contains considerable quantities of lymph originating from the gastrointestinal tract.  The condition is usually painless but large amounts of dietary lipids, proteins, and possibly fat soluble vitamins are excreted leading to weight loss.  Microfilaraemia may or may not be present in these patients. 

8.     Chemotherapeutic control of filariasis in the community with DEC (Mass Drug  Administration – (MDA)  

In mass treatment of anti-filarial drug, DEC is given to almost everyone in the community irrespective of whether they have microfilaraemia, disease manifestations or no signs of infection.  In an area of high endemicity, everyone may be considered to be more or less equally exposed to the infective bites of the vector, and current methods are not sufficiently sensitive to diagnose subpatent or subclinical infections.

The advantages of mass treatment are that:

a) It avoids the cost of a mass blood examination programme before treatment, and no carriers with false-negative results on blood survey escape treatment; and 

b) All members of the community receive treatment, nobody feels left out, and compliance therefore enhanced.

Parasitic control of filariasis in the community with DEC is often relatively cheap when compared with vector control. The drug is safe and effective for human lymphatic filariasis, but in DEC control programme, infants, pregnant women and persons with obvious debilitating disorders are normally excluded.  Successful results quite often become apparent within a relatively short time and the occurrence of true resistance has not been established.

8.1   IEC for MDA 


During MDA programme, the key to success is the activity of the control team to communicate effectively with the community.  Once mutual understanding has been established, the treatment objectives and the nature of possible reactions should be explained.  Apart from this, success depends on the efficacy and speed of control measures being great enough to prevent the parasites from becoming re-established within a given period of time. In filariasis, the life cycle of the parasite is relatively long.  In contrast to the malaria parasite, it does not multiply in the mosquito vector, and the infective larvae do not multiply in the host.  Therefore, the parasite never causes epidemics.

8.2    Safety of DEC:
For more than fifty years, DEC has been the drug of choice for treating lymphatic filariasis.  As the mainstay of treatment both of the individual case and of the infected communities, it has been administered to millions of persons throughout the world under widely varying conditions of endemicity and in various doses.  This wide experience with DEC has shown to have low toxicity and to be safe for large-scale use in lymphatic filariasis, even in the circumstances of limited medical supervision.

8.3    Action of DEC on lymphatic filarial parasites:

a)   Action on microfilariae:

DEC causes a rapid disappearance of microfilariae from the circulation.  Most of the microfilariae from the blood are destroyed by the reticulo-endotheleal cells of the liver; but some of them may not be affected even after repeated courses of DEC.  The microfilariae of W.bancrofti in hydrocele fluid are not affected by DEC.

b)   Action on the development of microfilariae in the mosquitoes:

DEC may not achieve a complete clearing of microfilariae in all persons treated.  Surviving microfilariae are able to develop in the insect vector even after exposure of the human host to repeated courses of DEC.

c)   Action on adult worms:
In humans, DEC has a considerable macrofilaricidal action against the lymphatic filarial parasites.  However, sometimes not all the adult worms are killed, even after repeated courses of DEC.  Adenolymphangitis proportion of patients so treated continue to have microfilaraemia and experience periodic attacks of adenolymphangitis, a sign of active infection. The mechanism by which DEC kills adult worms is unknown.

8.4      Effect of DEC on disease manifestations:  

8.4.1   Effect on recurrence of acute clinical manifestations:                                           

The prevalence on recurrence of adenolymphangitis decreases significantly after treatment with DEC.  The drug also reduces the frequency of attacks of funiculitis and epididymitis.  Longitudinal studies show that repeated DEC therapy either during the acute adenolymphangitis or chronic asymptomatic phase reduces the likelihood of developing obstructive lesions.

8.4.2 Effect on chronic clinical manifestations:
Patient with transient lymphoedema, small developing hydrocele, haematuria, or chyluria usually responds well to treatment with DEC, although repeated courses are often necessary to eliminate all the adult worms.  Patients with Grade I lymphoedema are often favourably affected by treatment.  In some cases, elephantiasis of several years duration can be reduced partially by DEC treatment alone.

8.4.3 Effect on tropical pulmonary eosinophilia:

DEC is the drug of choice for tropical pulmonary eosinophilia:  However, prolonged treatment may be required for clinical and haematological improvement. Pulmonary function returns to normal if damage to the lungs is not extensive.

8.5      Toxicity and side reactions of DEC:

The drawback with DEC is that it may produce side reactions.  These reactions may be of two kinds:

(a) Those due to drug itself (Pharmacological toxicity): Headache, anorexia, nausea, abdominal pain, vomiting, dizziness, weakness or lethargy.   These symptoms begin within 1-2 hours of taking the drug and persist for a few hours.

(b) Those allergic reactions due to destruction of microfilariae and adult worms (attributable to filaricidal action): fever, local inflammations around dead worms, pruritus.

These reactions can be divided into two groups, systemic and local, both with and without fever:

Systemic reactions include headache, aches in other parts of the body, pain in the joints, dizziness, anorexia, malaise, transient haematuria, allergic reactions and sometimes attacks of bronchial asthma. They may occur a few hours after the administration of DEC tablets and generally do not last more than 3 days.  Fever and systemic reactions tend to be common and more severe in those with higher microfilarial density in the blood.  The systemic reactions due to DEC eventually cease spontaneously and interruption of DEC administration is rarely necessary.   Symptomatic treatment of the reactions with antipyretics or analgesics may be helpful.  

Local reactions include lymphadenitis, abscess, ulceration, transient lymphoedema, and hydrocele, which occur with decreasing frequency in that order and in varying combinations.  There may be funiculitis and epididymitis.  Local reactions are more likely to occur with a history of filarial adenolymphangitis, they are probably related to the presence of adult or immature worms in the tissue.  They also disappear spontaneously with or without symptomatic treatment.

Dr. P.L. Joshi


Director








