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widespread use, propranolol seems to be associated with adverse
effects less often than other beta-blockers.
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Sjogren's synd-rome: a
contraindication to levamisole
treatment?

Levamisole (Tetramisole, Janssen Pharmaceuticals), a synthetic
anthelmintic, is currently being evaluated by oncologists for the treat-
ment of neoplasia and by rheumatologists for the possible treatment of
connective tissue disorders, particularly rheumatoid arthritis. These
studies have been stimulated by the suggestion that the compound
may possess "immunomodulating" properties.'
Our unit has just completed a prolonged study of levamisole in

patients with rheumatoid arthritis. In parallel with this study patients
with Sjogren's syndrome were investigated, and we report here our
findings.

Patients, methods, and results

Eighteen patients (three men) gave their informed consent to the study.
They were aged 33 to 73 years (mean 56-6 years), and all had thoroughly
documented Sj ogren's syndrome.2 They had clear evidence of kerato-
conjunctivitis sicca and xerostomia with reduced salivary flow rates, and all
patients also had evidence of classical rheumatoid arthritis with peripheral
symmetrical erosive polyarthritis and rheumatoid factor in their serum.
No patient was receiving gold, chloroquine, penicillamine, alclofenac,
corticosteroid drugs, or cytotoxic drugs. All were being treated with non-
steroidal antirheumatic drugs and none had any known contraindication to
treatment with levamisole. Each patient was allocated randomly to treatment
with either levamisole (50 mg capsules) or identical matched placebo cap-
sules. Each patient took one capsule a day for the first week, two per day for
the second week, and three per day thereafter. Our intention was to treat 20
patients in each group for 12 weeks. The single non-steroidal antirheumatic
drug that each patient was receiving at entry was continued in unaltered dose
throughout this study.

Assessmietnt-In addition to full oral and ophthalmological2 assessment, each
patient \vas assessed from the rheumatological point of view by one physician.
The results of the entry assessments for patients admitted into each group
are shown in the table. The two groups were similar in age, sex, duration of
arthritis, duration of Sjogren's syndrome, history of allergy to any drug (by
history), articular index of joint tenderness, duration of morning stiffness,
proximal interphalangeal joint circumference, grip strength, pain score,
haemoglobin concentration, and "-mTc joint uptake index. The details of
clinical and radioisotopic methods used have been reviewed.3
The study was abandoned after 18 patients had entered owing to the

appearance of side effects in one of the eight patients on one regimen (later
found to be placebo) and nine of the 10 patients receiving levamisole. The
patient in the placebo group suffered mild dyspepsia, which disappeared
despite continuation of treatment under close surveillance. The duration of
treatment and side effects in the patients on levamisole are recorded in the
figure, which shows that the reactions recurred on cautious re-exposure to
levamisole.

Comment

The final assessment of the place of levamisole in treating patients
with rheumatoid arthritis will require many more data. At present some
patients seem to respond well to this drug,4 5 but we cannot yet predict
which patients should be treated. It also seems that if levamisole is

50mg _ Dose and duration of levamisole treatment r Duration of side effects

Patient Kind of side effect

Confusion; Pru ritus;
Insomnia;
Weakness:,
'Flu-like illness; 38 7 C°; muscular

2 pain; headache; increase in
a rtic u lar pain and swell ing

3 Pruritic rash*

4 Pruritic rash*

5 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Pruritic rash-,*1global muscular weakness

6 Pruritic rash*

Pruritic rash;* considerable increase7 ' in articular pain. tenderness,and
swellinq;arficular index rose from

_____ 25 to 35

|8 1! | ~ < < Pruritic rash*

9 7 Pruritic rash*

1 2 3 4 5 6 7 8 19 10 11 12
Treatment week

Incidence of side effects in patients with Sjogren's syndrome on levamisole. *Erythematous maculopapular pruritic eruption principally affecting face, back,
and extensor surfaces of both arms. There were no mucosal ulcers. Rash cleared without desquamation within seven days of stopping treatment.
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Clinical and laboratory data on the two groups of patients with rheumatoid
arthritis and Sjogren's syndromze. Values and means and ranges are given in
parentheses

Placebo Levamisole

No of patients 8 10
No of men 1 2
Duration of rheumatoid arthritis

(years) 10 9 (3-35) 21 2 (4-55)
Duration of Sjogren's syndrome

(years) 2-6 (05-9) 3.8 (1-10)
No with history of drug allergy 3 (2 to gold, 3 (1 to salicylates,

1 to I to gold, 1 to
penicillamine penicillamine)

Articular index 26-6 (11-54) 23-1 (11-65)
Duration of morning stiffness

(min) 94-5 (15-300) 130 (10-420)
Digital joint circumference (mm)

Right 287-1 (274-302) 289-5 (251-310)
Left 284-2 (266-306) 282-0 (244-329)

Grip strength (mm Hg)
Right 96 7 (22-160) 108 3 (39-174)
Left 79 0 (36-160) 94-4 (37-170)

Pain level 2-3 (2-3) 2 3 (2-3)
Haemoglobin (g dl) 13 02 (11-4-16 2) 12 3 (10 2-14-0)
No positive for antinuclear factor 3 3
99mTc joint uptake (,O) 3 13 (2 89-4-28) 3-66 (2-58-5 17)

withdrawn from patients who have responded well after six to nine
months their condition will deteriorate. Some weeks after stopping
treatment synovitis reappears with increasing pain and tenderness and
loss of function ability (Dr El-Ghobarey; unpublished observations).
Thus it seems more likely that levamisole is suppressing disease activity
rather than removing the basic cause.

Levamisole is undoubtedly a toxic drug. Side effects seem to be
more common in patients with connective tissue disease than in those
without.t Our results are so striking that we felt it important to report
them immediately. We have not been able to show laboratory evidence
that the skin rashes were indeed immunologically mediated, although
this does seem to be the most likely pathogenesis. The patients who
developed an influenza like illness with muscle pains and weakness are
more difficult to explain. They had not experienced a similar illness

before and the fact that the syndrome recurred on re-exposure indicates
that this syndrome was probably related to levamisole. These patients
did not develop a rash or proteinuria nor was their muscle weakness
clinically like myasthenia. Levamisole may exert an effect on the
cyclic adenosine monophosphate membrane system' and this may be
relevant. Muscle enzyme concentrations (serum alanine transaminase,
aspartate transaminase, creatine kinase) did not rise in these patients.
We have had the clinical impression for some time that hyper-

sensitivity to levamisole, as with other drugs,5 might be more common
in patients with rheumatoid arthritis complicated by Sjogren's
syndrome than in those without. Our results amply confirm that
clinical impression. Although the numbers developing side effects were
small, the proportion of the total treated was too large to be ignored.
The results suggest that levamisole should be prescribed with con-
siderable caution, if at all, for patients with rheumatoid arthritis
complicated by Sjogren's syndrome.
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CONDENSED REPORT

Effect of cigar smoking on carboxyhaemoglobin and plasma
nicotine concentrations in primary pipe and cigar smokers
and ex-cigarette smokers
J A McM TURNER, R W SILLETT, M W McNICOL

British Medical_Journal, 1977, 2, 1387-1389

Summary

Five ex-cigarette smokers and five primary pipe and
cigar smokers each smoked a large cigar. Carboxy-
haemoglobin (COHb) and plasma nicotine levels were
measured. In the ex-cigarette smokers mean COHb rose
from 2-9% to 9 6% and plasma nicotine from 79-0 nmol/l
to 281 nmol/l (12-8-45 6 ng/ml). This response was similar
to that of cigarette smokers smoking cigarettes, which
indicated that the subjects had inhaled and absorbed
significant amounts of nicotine. In the primary pipe and
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cigar smokers the mean COHb rose from 0 8% to 1-0%
and the plasma nicotine from 21 nmol/l to 32 nmol/l
(3 4-5-2 ng/ml), indicating neither significant inhalation
nor significant nicotine absorption.

Since ex-cigarette smokers do not seem to lose their
habit of inhaling when they change to cigars, measures
aimed at persuading smokers to switch to cigars will have
little effect on their health. Pipe and cigar smokers who
have never smoked cigarettes do not inhale, which
probably accounts for their reduced incidence ofcoronary
heart disease and lung cancer. But they also appear not
to absorb nicotine, which suggests that nicotine is
absorbed largely from the lung and that the buccal
mucosa is unimportant. It also raises the interesting
question of why primary pipe and cigar smokers do
smoke.

Introduction

Primary pipe and cigar smokers have only slightly greater
mortality rates than non-smokers.13 It is believed that they
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