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Incidence of sequelae occuirring tzwo to three days and seven to 10 days after intravenous injection of three benzodiazepines. Results are numbers (and percentages) of
patients

2-3 davs 7-10 days
Drug Dose No of _ -_ _

(mg) patients Total Total
Phlebitis Thrombosis Thrombo- venous Phlebitis Thrombosis Thrombo- venous

phlebitis sequelae phlebitis sequelae

Diazepam 10 44 3 (7) 5 (11) 2 (5) 10 (23) 0 17 (39) 0 17 (39)
Lorazepam 4 40 0 3 (8) 0 3 (8) 0 6 (15) 0 6 (15)
Flunitrazepam 1-2 43 0 0 0 0 0 2 (5) 0 2 (5)

Painless thrombosis was the only complication noted at 7-10 days,
by which time it had often extended to the upper arm and even into
the axilla. In a few patients in whom we were able to continue observa-
tions thrombosis was found to persist for several weeks. Although the
incidence of thrombosis greater than one inch did not vary with the
three drugs (it occurred in 10 of the 17 on diazepam, 4 of the 6 on
lorazepam, and 1 of the 2 on flunitrazepam), very long thrombosed
segments of vein were found more often after diazepam.

Using the 7-10 day data, we studied factors influencing the occur-
rence of venous sequelae. Sequelae occurred in 13°, of large veins
compared with 260 of small and moderate sized vessels. Although
there was a lower incidence of total sequelae in antecubital veins
(12 o) this was not significantly less than the incidence in wrist and
hand veins (24°O) Nevertheless, injection into large antecubital veins
was followed by a significantly (P < 0 05) lower incidence of thrombosis
(6 %') than when smaller hand or wrist vessels were used (23 o0).
Sequelae were more common in the older patients (see figure).

Discussion

This study has shown that venous thrombosis is a not
infrequent consequence of the intravenous injection of undiluted
benzodiazepines. It has also shown that there is a considerable
difference in the response to individual drugs.
On the basis of differences of age and time of observation

it is easy to see how one worker could find a 470( incidence of
thrombosis after 20 mg diazepam,3 while others found only a
290, incidence after doses of up to 25 mg diazepam.4 A follow-
up of two to three days underestimates the incidence of throm-
bosis, and this may explain the low figure of 350°,, venous
sequelae recorded by Langdon et al5 in over 1500 patients given
an average dose of 20 mg diazepam with a short follow-up.
The interdrug differences reported here may be of clinical

importance. Lorazepam and flunitrazepam showed clear
advantages over diazepam in this respect in doses that were
roughly equivalent as sedatives.
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Incidence of venous thrombosis at seven to 10 days after
intravenous injection of 10 mg diazepam, related to age
of patients.

Lorazepam was supplied by Dr T V A Harry of John Wyeth and
Brother Ltd, and flunitrazepam by Dr L Arenillas of Roche Products.
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SIDE EFFECTS OF DRUGS
Cheilostomatitis associated with
propranolol treatment

We report a case of dryness and ulceration of the lip and inflammatory
leucoplacial changes in buccal mucosae thought to have been caused
by propranolol treatment. So far as we know, a strictly cheilo-oral
reaction to a beta-blocking agent has not previously been reported.

Case report

In December 1975 a 65-year-old woman was admitted to the department
of otorhinolaryngology with ulcerations of the lower lip and buccal mucosae.
She complained of dryness and soreness of the mouth. There were fissures
and crusts on the lower lip. The buccal mucosa showed multiple bilateral
leucoplacial changes surrounded by partly ulcerated hyperaemic areas. The
areas felt indurated and the ulcerations bled readily. Biopsy and histological
examination showed general inflammation, hyperkeratosis, and parakeratosis.
She had no dryness of eyes or skin rashes. Haematological and serological
examinations gave normal results.
The symptoms first appeared in December 1970, two weeks after starting

treatment with propranolol tablets 120 mg/day (Inderal) for coronary heart

disease and hypertension. She had no history of allergy, rashes, or local
mouth disease. In subsequent years her oral symptoms gradually worsened,
being interrupted by incomplete remissions and quickly followed by relapses.
We thought her condition might be due to an adverse effect of propranolol,

and the drug was discontinued immediately. Treatment with alprenolol
tablets 400 mg/day (Aptin) was begun. No local treatment was given. The
symptoms gradually subsided over 12 weeks. She was then challenged with
propranolol tablets 120 mg/day. After a week all the local symptoms returned,
lasting until the drug was withdrawn three weeks later. Treatment with
alprenolol again led to remission. She was observed for a year, during which
time there was no relapse.

Comment

The adverse effects of practolol are well known. Similar adverse
reactions to other beta-blocking agents have been reported.'-4 We
have not seen any reports of strictly cheilo-oral reactions to beta-
blocking agents, and this case may illustrate an unrecognised variant
of mucocutaneous adverse response. The close relation in time between
signs of disease and drug use implies a causal connection.
Wadskov et al have reported three cases of psoriasis-like reactions

to propranolol,5 and ocular reactions and skin rashes possibly caused
by propranolol have been reported in a few cases.5 6 Despite its
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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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