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Polymyositis and inclusion body myositis have rarely been
described in association with human T cell leukaemia virus
type I (HTLV-I) infection. Most of such patients have coexist-
ing HTLV-I associated myelopathy (HAM). Two patients
with HTLV-I infection, myopathy, and respiratory failure are
described. The muscle biopsy specimen of the first patient
bore the histological features of inclusion body myositis
and there was no evidence of concurrent myelopathy. The
second patient had HAM, and her muscle biopsy showed
non-specific myopathic and neuropathic changes. Both
patients developed respiratory muscle weakness over eight
years after diagnosis of myopathy, leading to hypercapnic
respiratory failure requiring mechanical ventilatory sup-
port. Respiratory failure as a complication of HTLV-I associ-
ated myopathy has not previously been described.

Polymyositis and sporadic inclusion body myositis are well

known inflammatory myopathies, with the latter being

the more common when clinical onset is after the age of

50. Respiratory muscle weakness with ventilatory failure is a

recognised complication of polymyositis, but is an extremely

rare sequela of inclusion body myositis.1 Both these types of

myopathy have been reported in patients with human T cell

leukaemia virus type I (HTLV-I) infection, in whom the virus

may play a myopathogenic role.2–4 However, ventilatory failure

due to retroviral associated myopathy has not been reported.

HTLV-I infection is particularly prevalent in Caribbean and

Japanese populations. Its most common neurological mani-

festation is tropical spastic paraparesis (TSP) or HTLV-I associ-

ated myelopathy (HAM), which has a predilection for the tho-

racic cord.5 HTLV-I infection has less commonly been

associated with changes in cerebral white matter,6 anterior

horn cell degeneration,7 neuropathy,6 8 and polymyositis.2 6 8 It

has previously been reported in association with inclusion

body myositis in only two patients.3 4 The same patient with

HAM/TSP may concurrently be affected by one or more of

these rarer pathologies, illustrating the broader neuromusc-

ular syndrome in which this virus is implicated.

We describe the occurrence of ventilatory failure in two

patients with HTLV-I associated myopathy.

CASE 1
A 49 year old Jamaican born woman, resident in the United

Kingdom since the age of 10, noticed difficulty climbing stairs

and reaching above her head from the age of 39. There was no

family history of note. She was hypertensive, for which she

was taking amlodipine, atenolol, and chlorthalidone.

Her plasma creatine kinase was 1347 U/l, and a muscle

biopsy showed scattered lymphocytic infiltrates and occa-

sional rimmed vacuoles. She received prednisolone at doses up

to 30 mg a day, and also two courses of intravenous pooled

human immunoglobulin, plus courses of oral azathioprine,

methotrexate, and cyclosporin. Unfortunately her weakness

never improved. Her symptoms of urinary frequency and

urgency were well controlled with oxybutynin, and there was

no bowel dysfunction.

Serum antibodies to HTLV-I were detected and subse-

quently HTLV-I viraemia was confirmed and quantified by

nested polymerase chain reaction of serially diluted DNA

extracted from peripheral blood mononuclear cells (PBMCs).9

Nine years after clinical onset, antiretroviral treatment was

started using lamivudine 150 mg twice a day, added to her

regular medication of prednisolone 10 mg and cyclosporin 300

mg a day. Although the proviral load fell from three copies per

100 PBMCs to 0.14 per 100 PBMCs over the next six months,

there was no objective clinical benefit.

Ten years after onset, she noticed increasing breathlessness,

morning headaches, and daytime somnolence. In retrospect,

some degree of orthopnoea had been present for over a year.

She became unable to walk, had a flapping tremor, but

reported no dysphagia. On examination facial power was nor-

mal but neck flexion and extension were weak. Paradoxical

abdominal movements with respiration were observed. There

was considerable wasting and weakness of the shoulder girdle

and quadriceps muscles (Medical Research Council grade 2),

but distally power was relatively preserved (grade 4 to 4+).

Selective weakness of the finger and wrist flexors relative to

their antagonist muscle groups, a pattern sometimes observed

in inclusion body myositis,10 was not found. Biceps and

supinator jerks were present, but triceps jerks were absent.

Both knee jerks and right ankle jerk were present. Plantar

responses were flexor. Sensory examination was normal.

Daytime arterial blood gas analysis on air showed type II

(hypercapnic) respiratory failure (PaCO2, 9.7 kPa; PaO2, 11.5

kPa; HCO3

−, 31 mmol/l). Chest radiograph and echocardiogram

were normal. Vital capacity was reduced (27% of predicted)

without evidence of airflow limitation, and reduction of both

carbon monoxide gas transfer (28% of predicted) and transfer

coefficient (85% of predicted) indicated global respiratory

muscle weakness rather than purely diaphragmatic

weakness.11 12 Sniff nasal inspiratory pressure was 16 cm H2O

(normal range > 70 cm H2O), consistent with profound

inspiratory muscle weakness.

Creatine kinase was 93 U/l. Magnetic resonance imaging of

the brain and spinal cord and nerve conduction studies were

normal. Electromyography of the right deltoid and right tibia-

lis anterior showed profuse fibrillations and positive sharp

waves, polyphasic motor units of normal and short duration,

and motor unit recruitment to a full interference pattern. Left

triceps muscle biopsy (power grade 4) showed no active

inflammation but many fibres contained rimmed vacuoles and
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there were occasional ragged red fibres. Tubulofilamentous

inclusions, 15–20 nm in diameter and of the type commonly

associated with inclusion body myositis were shown by

electron microscopy in association with the rimmed vacuoles

but not within myonuclei (fig 1A–C).

An initial sleep study with ventilatory support showed that

her PaCO2 could be maintained at between 3 and 5 kPa, but

climbed to 10 kPa when support was withdrawn in the morn-

ing. After a period of rehabilitation, she was discharged with

nocturnal domiciliary non-invasive positive pressure ventila-

tion. At the three month follow up, she remained well, with a

daytime arterial PaCO2 of 6.4 kPa, and was off cyclosporin,

reducing the prednisolone dose, and continuing to take lami-

vudine.

CASE 2
A 57 year old Antiguan born woman, resident in the United

Kingdom since the age of 15, first noticed difficulty walking at

the age of 41. Within five years she was confined to a wheel-

chair, had upper limb weakness and urinary urgency necessi-

tating indwelling catheterisation. She was hypertensive,

requiring amlodipine, atenolol, and bendrofluazide.

On examination at age 49, her upper limbs were wasted and

perceptibly weak proximally, but of normal tone and power

distally. Lower limbs were spastic, with severe proximal wast-

ing and weakness. All reflexes were present but both plantar

responses were extensor. Sensory examination was normal.

Electromyography showed both myopathic and neurogenic

changes proximally in upper and lower limbs. A muscle biopsy,

reported at the time but not available for review, was said to

show no evidence of inflammation but to show atrophy, with

mostly polyhedral but some angulated muscle fibres. The dis-

tinction between myopathic and neurogenic atrophy could not

be made. Magnetic resonance imaging showed an atrophic

cervical cord. Creatine kinase was 630 U/l, antinuclear antigen

antibodies weakly positive (speckled pattern), and serum

anti-HTLV-I antibodies were detected. HAM/TSP together with

HTLV-I associated myopathy (type unspecified) was diag-

nosed. Steroids were not given in view of the lack of

inflammatory changes in the biopsy.

At age 53, she started taking lamivudine 150 mg twice a

day. Proviral load remained constant for eight weeks but by 16

weeks had reached a nadir of 0.01 copies per 100 PBMCs.

Thereafter the viral burden increased, returning to her

baseline of 14 copies per 100 PBMCs by week 24. Lamivudine

was discontinued after six months because of lack of clinical

and virological improvement.

At age 57, she developed over a few weeks nocturnal

restlessness, daytime somnolence, and morning headaches.

She was admitted to hospital comatose, with severe hypo-

natraemia (112 mmol/l) thought to be secondary to intravas-

cular volume depletion due to reduced oral fluid intake and

the use of thiazide diuretics. Thyroid function and synacthen

tests were normal. Arterial blood gas analysis on 10

Figure 1 The pathology of each case is illustrated by light microscopy performed on frozen sections of skeletal muscle (A, B, D, E) and
electron microscopy (C, F). Case 1 (A–C) shows variation in fibre diameter with a rimmed vacuole (A, haematoxylin and eosin. Bar = 30 µm)
and a ragged red fibre (B, Gomori trichrome. Bar = 40 µm). Electron microscopy confirms the presence of tubulofilamentous inclusions (C,
Bar = 580 nm). Case 2 (D–F) shows numerous internal nuclei and angular atrophic fibres (D, haematoxylin and eosin. Bar = 40 µm). Fibre
typing using ATPase histochemistry at pH 4.3 shows a disturbance of the normal mosaic pattern with a clear group of darkly staining type I
fibres (E, Bar = 200 µm). Electron microscopy shows the presence of abnormal mitochondria containing type 1 crystalline inclusions (F,
Bar = 1.2 µm).
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litres/minute oxygen showed pH 7.27, PaCO2, 9.4 kPa; PaO2, 49.1

kPa; HCO3

−, 32 mmol/l. She was intubated and ventilated, and

her metabolic abnormalities were corrected over the next four

days. On withdrawal of sedation, she regained consciousness

but continued to require ventilation.

Paradoxical abdominal movements with respiration were

noted and fluoroscopic screening showed impaired diaphrag-

matic movements. Right triceps muscle biopsy showed angu-

lar atrophic fibres and fibre type grouping indicative of dener-

vation with reinnervation. In addition, there were split fibres,

increased internal nuclei, actively regenerating fibres, and two

necrotic fibres. There was no lymphocytic infiltrate. Electron

microscopy showed increased glycogen and the presence of

mitochondria containing type 1 crystalline inclusions in a

number of fibres. There were no rimmed vacuoles and no fila-

mentous inclusions, either nuclear or sarcoplasmic (fig 1D–F).

Unfortunately she died unexpectedly because of haemorrhage

from her tracheostomy site, which resulted in fatal aspiration

of blood.

DISCUSSION
The first patient showed clear evidence of respiratory muscle

weakness as the cause of her respiratory failure. Diaphrag-

matic weakness was indicated by her orthopnoea.13 Her poor

maximal sniff nasal inspiratory pressure was a more direct

measure of muscle weakness than was her reduced vital

capacity. The reliability and validity of the maximal sniff nasal

inspiratory pressure has been documented in patients with

amyotrophic lateral sclerosis,14 as it can still be performed to a

technically adequate standard in patients with advanced glo-

bal weakness. Further evidence of already advanced respira-

tory muscle involvement was provided by her symptoms of

early morning headache and excessive daytime somnolence,

indicative of nocturnal hypoventilation. Hypercapnia, when

due to purely neuromuscular causes, does not occur until

inspiratory muscle strength has fallen to less than 30%

normal.15 The second patient displayed similar symptoms of

hypercapnia, and, although formal pulmonary function

testing could not be performed, there was evidence of

impaired diaphragmatic function from clinical and radiologi-

cal assessment.

Both patients had a myopathic basis for their respiratory

muscle weakness. The first case was well characterised histo-

logically as inclusion body myositis. The second case had myo-

pathic features, including evidence of mitochondrial dysfunc-

tion seen on electron microscopy, but there was no

inflammatory component. Mitochondrial dysfunction can be

a consequence of antiretroviral treatment,16 although this

patient’s myopathy clearly predated her course of lamivudine

and her respiratory failure occurred some years after stopping

this drug. The biopsies indicated that there may have been a

concurrent denervating process in this patient, consistent

with previous reports of neuropathy6 8 and anterior horn cell

disease7 associated with HTLV-I infection.

The myopathogenic mechanism underlying the association

with HTLV-I infection is not proven, but has previously been

supported by the detection of the virus within inflammatory

cells invading muscle tissue in patients with polymyositis2 17

and inclusion body myositis.3 4 Our first patient is only the

third reported case of HTLV-I associated inclusion body

myositis. Furthermore, our two patients are the first reported

cases to suggest that HTLV-I infection can cause disease of the

proximal and respiratory muscles of such severity as to cause

ventilatory failure.
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