HTLV-1 infection

1 Summary XE "HTLV-1: summary" 
· HTLV-1 : chronic retroviral infection

· Importance in certain geographical foci. 

· Transmission from mother-to-child (breast feeding), sexually or via blood

· Clinical aspects: 95% of infected people remain asymptomatic, 5% become symptomatic

· Opportunistic infections: Norwegian scabies, tuberculosis, Strongyloides stercoralis, etc.

· Auto-immune phenomena: uveitis  

· Evolution to lymphoma in a minority of patients 

· Neurological syndrome with abnormal gait pattern and urinary incontinence
2 General XE "HTLV-1: general" 
The virus known as HTLV-1 belongs to the Retroviridae and stands for human T-cell leukaemia virus 1. The family of Retroviridae contains three subfamilies: the Oncovirinae (with HTLV-1 as the most important representative), the Lentivirinae (with HIV as the most important virus) and the Spumavirinae ("foamy viruses"). Any pathogenic capacity of the latter is as yet unknown. The name retroviruses refers to the unique manner in which these viruses reproduce. Their genetic information is coded in RNA. This is not in itself unusual. However, they also possess an RNA-dependent DNA-polymerase (reverse transcriptase) which produces DNA from the RNA strand. This DNA can be integrated at random into the host genome. Using this new DNA as template, mRNA can be transcribed and then translated into viral proteins. Such a flow of genetic information (from RNA to DNA) does not occur in other organisms so far as is known. 

*

In 1982 HTLV-II was isolated in a patient with hairy cell leukaemia. The pathogenic properties of this virus are not yet fully known. HTLV-II will not be considered further here.

3 History XE "HTLV-1: history" 
HTLV-1 was first isolated in 1980 from a T-cell lymphoma cell line, originating from a patient with adult T-cell leukaemia/lymphoma. The seroprevalence fluctuates widely from region to region. HTLV-1 is endemic in certain geographical areas, such as Taiwan and the Southwest of Japan, Okinawa, Melanesia, the Caribbean, Central Africa and the northeast of South America including Peru. The virus also occurs in some other regions such as Italy, Israel and the Arctic, but is less common there. 

4 Transmission XE "HTLV-1: transmission" 
The virus is transmitted by at least three different mechanisms: 

· From mother-to-child. Transmission via breast milk is the major route. The infection is probably transmitted via infected lymphocytes in the milk. Experimental animals can be infected with human milk. Intra-uterine transmission appears to be very rare. Children of seropositive fathers and seronegative mothers are usually not infected. Children of seropositive mothers have an approximately 15 to 20% risk of infection if they receive long-term breast feeding, as is normal in many regions. One example is found in Peru, in the descendants of the Japanese immigrants from Okinawa, an endemic island. The first generation exhibited 14% HTLV-1 positivity, the second generation just 4% and in the third this is a particularly rare infection. This is explained by the shorter breast feeding period in the younger modern generation.

· Via sexual intercourse. This is bi-directional, yet transmission from man to woman is much more common than the reverse. After 10 years of sexual intercourse with an infected man, a woman has a 60% risk of becoming infected herself. The risk in the reverse situation is only 0.4%. The presence of genital ulcers increases the risk. The risk for homosexuals increases greatly depending on the number of years that there has been sexual contact.

· Via infected blood transfusions or infected medical material, chiefly when cellular elements are present (plasma-derived products do not represent a risk). The infectious titre in the cell-free plasma is very low. Blood for transfusion which has been stored for longer than one week has nearly zero percent chance of transmitting infection, due to the lack of viable T-cells.

5 Clinical aspects XE "HTLV-1: clinical aspects" 
5.1 Clinical aspects, general

Several cell types may be infected, but T-cells are the most important of these. After infection various scenarios are possible: 

· latent infection without symptoms. 

· evolution to lymphoma

· neurological syndrome with abnormal gait pattern and urinary incontinence

· dermatitis

· uveitis and other auto-immune problems

· opportunistic infections

5.2 Clinical aspects, latent infection

Infection may leave a person with a latent disease. He or she is infectious to others, but as yet exhibits no symptoms or problems. During his or her life there is an approximately 95% chance that no complications will arise. If not tested specifically for this virus, the person in question will have no idea that he or she is infected. A number of seropositive individuals will be found by chance e.g. during the control of donor blood. 

5.3 Clinical aspects, lymphoma (ATL)

ATL (adult T-cell leukaemia/lymphoma). There are several histological subtypes, but the diffuse large cell lymphoma is the most common. The lifetime cumulative risk is roughly 2%. The tumours consist of monoclonal proliferation of CD4-positive T-cells. The clinical course may be acute, lymphomatous, chronic or smouldering. 

-

· If the course is acute and aggressive, there are skin lesions, pulmonary involvement and osteolytic lesions with hypercalcaemia. This is similar to mycosis fungoides (cutaneous T-cell lymphoma). The dermal abnormalities include nodules, papules and diffuse infiltrative lesions. Approximately 10% exhibit involvement of the cerebral meninges resulting in muscle weakness, disturbed behaviour and/or headache. Oddly enough the protein content in the cerebrospinal fluid may still be normal, while at the same time containing ATL cells (see below). 

-

· The lymphomatous form occurs in approximately 20% of symptomatic patients. The course is the same as in the acute aggressive form, but there is also lymphadenopathy. Neoplastic cells are found in the blood, yet there is no lymphocytosis. The average survival time is 10 months.

-

· In the chronic form the disease lingers for two years on average, without bone lesions, hypercalcaemia or neurological involvement. There is lymphocytosis. There may be hepatosplenomegaly, lymphadenopathy, skin and lung lesions.

-

· In the smouldering form the disease lasts for more than 5 years. In this form skin lesions, and to a lesser extent pulmonary lesions, are prominent, while hypercalcaemia, hepatosplenomegaly and lymphadenopathy are absent. Transformation from a smouldering or chronic form to an acute form may occur suddenly.

5.4 Clinical aspects, HTLV-1 associated myelopathy

Video

HTLV-1 associated myelopathy (HAM) is also known as chronic progressive myelopathy. This is a progressive hypertonic and ataxic myelopathy. The cumulative risk to develop this after infection with HTLV-1 is 2%. The disorder is rather more common in women. The physiopathology of this condition may consist of the auto-immune destruction of nerve cells. Weakness and stiffness of the legs, back pain and urinary incontinence together with abnormal gait pattern, are characteristic of the disease. The sensory disturbances are usually limited, but there may be polyneuropathy with dysaesthesia. The course is progressive, so that many patients have to use a wheelchair and/or are bedridden within 10 years. There is typical hypertonic paraparesis or paraplegia with hyperreflexia and pronounced ankle clonus, for example when testing the Achilles tendon reflex or in sudden dorsiflexion of the foot. Babinski’s sign can be elicited (spreading and extension of the toes instead of the normal plantar flexion upon stimulation of the sole of the foot). The reaction corresponding to this in the hands is Hoffman’s sign. MRI [magnetic resonance imaging] shows lesions, both paraventricular in the white substance of the brain and in the spinal cord. The lateral columns degenerate bilaterally and symmetrically, including the corticospinal tract (sometimes also the posterior tracts). The cerebrospinal fluid may show an increased protein content and may contain “flower cells” (see below), anti-HTLV-1 antibodies and oligoclonal bands. 

5.5 Clinical aspects, miscellaneous
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People infected with HTLV-1 have a high risk of dermatitis. This is often eczematous on the scalp and the face, with superinfection by Gram-positive bacteria. Opportunistic infections due to immunosuppression are common, including Pneumocystis carinii, XE "Pneumocystis carinii, : HTLV-1, clinical aspects"  systemic fungal infections, tuberculosis and Norwegian scabies. There is a risk of hyperinfection with Strongyloides stercoralis XE "Strongyloides stercoralis: HTLV-1, clinical aspects"  in patients, especially in those who are being treated with corticoids. Herpes zoster, on the other hand, is not so common as an opportunistic infection. In regions where HTLV-1 is endemic, various inflammatory and auto-immune disorders, including uveitis, the sicca syndrome, pneumonitis, arthropathy and thyroiditis are attributed to this virus. However, more research is needed into these matters. 

6 Differential diagnosis XE "HTLV-1: differential diagnosis" 
The differential diagnosis is broad. HAM is similar to multiple sclerosis, with a slow, gradual onset. The disorder should be differentiated from lathyrism and konzo, both of which have an acute onset and are caused by toxins in the diet. The cauda equina syndrome, various neurodegenerative disorders, syphilis, HIV, neurobrucellosis and tuberculous meningitis may be included in the differential diagnosis. The skin lesions are similar to mycosis fungoides (cutaneous T-cell lymphoma), leukaemic skin lesions and those of non-HTLV-1-related lymphoma.

7 Diagnosis XE "HTLV-1: diagnosis" 
HTLV-1 is usually detected by carrying out tests because of clinical suspicion, screening at the blood bank or due to concerns by family members of HTLV-1 positive patients. Sometimes the diagnosis is made when a patient has a persistent Strongyloides stercoralis XE "Strongyloides stercoralis: HTLV-1, diagnosis"  infection (faeces with larvae, cutaneous larva currens or signs of hyperinfection). In the family history, which is important due to the mother-to-child transmission, it is often possible to find maternal family members who suffered from lymphoma or who were wheelchair users. The antibodies can be detected by ELISA. The test for HTLV-1 also detects the majority of HTLV-II infections. If the result is positive a Western blot analysis or a PCR [polymerase chain reaction] may be carried out. A MRI [magnetic resonance imaging] or a CT scan shows speckled white abnormalities in the spinal cord. In chronic ATL absolute lymphocytosis is found (more than 3.5 x 109/litre). In the acute form of ATL the blood count will suggest leukaemia. Blood smears may contain abnormal lymphocytes with a highly wrinkled nucleus, called "flower cells". A skin biopsy shows the malignant lymphocytes. Pautrier microabscesses, as may also be found in mycosis fungoides, occur in the dermis. Biopsies of lytic bone lesions will generally not exhibit malignant cells, but show active osteoclasts and bone resorption.

8 Treatment XE "HTLV-1: treatment" 
Hypercalcaemia can be treated with cortisone and antineoplastic drugs. Calcitonin XE "Calcitonin: HTLV-1, treatment" , for osteoclast inhibition, and etidronate or other bisphosphonates (also osteoclast inhibitors) will not usually be available. The tumour is initially highly sensitive to chemotherapy (e.g. CHOP XE "CHOP: HTLV-1, treatment"  [cyclophosphamide, hydroxydaunomycin/doxorubicin (Adriamycin), oncovin XE "Oncovin: HTLV-1, treatment" , prednisone XE "Prednisone: HTLV-1, treatment" ]), but there is a serious risk of opportunistic infections. Relapse is common. Danazole XE "Danazole: HTLV-1, treatment"  (200 mg TDS) may be used in HAM, but more research is required. Antiretroviral medication does not appear to be effective, but the last word on this has still to be spoken. Physiotherapy is important. For the hypertonicity, tetrazepam XE "Tetrazepam: HTLV-1, treatment"  (Myolastan®), dantrolene XE "Dantrolene: HTLV-1, treatment"  (Dantrium®), baclofen XE "Baclofen: HTLV-1, treatment"  (Lioresal®) and/or tizanidine XE "Tizanidine: HTLV-1, treatment"  (Sirdalud®) may be used. In case of bladder hypertonia the patient is advised to begin bladder training. The idea is that the patient urinates at regular times, even if at that moment there is no urge to urinate. The intervals are gradually lengthened. In this way the bladder can become accustomed to retaining ever larger amounts of urine.

9 Prevention XE "HTLV-1: prevention" 
Breast feeding by infected mothers should be discouraged. Blood donors should be screened for the virus. As with HIV, safe sex also has a role to play here. The repeated use of needles should be avoided. Correct cleansing and sterilisation of medical equipment should be obligatory. Obviously, an infected man should be discouraged from being a semen donor.






















