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Benzodiazepine use and wine consumption in
the French elderly

Alcohol, especially wine, may be the most commonly

used anxiolytic. France is a country which has among the

highest per capita use of wine and of benzodiazepines

[1, 2.]. It is not known whether these are used as a

complement to one other, or as substitutes.

To explore this, we examined the relationship of

current wine intake to benzodiazepine (BZD) use in a

cohort of community residents, 65 years and older living

in the area of Bordeaux, France, included in the Paquid

program in 1989 (n=3777) [3.]. Usual daily intake of

wine was estimated from a questionnaire on food habits.

Daily wine consumption was divided into: (i) none,

(ii) moderate: up to 0.25 l dayx1 and (iii) heavy: more

than 0.25 l dayx1. Benzodiazepine use was recorded on

adhoc questionnaires including visual control of patient

pharmacies. Multivariate unconditional logistic regression

was used to calculate the odds ratios (ORs) and 95%

con®dence intervals (95% CIs) for BZD use and wine

consumption, after adjustment for potential confounding

variables (age, gender, living alone, depressive sympto-

matology evaluated by the Center for Epidemiological

Studies-Depression (CES-D) scale, global cognitive

decline de®ned as a Mini-Mental State Examination

(MMSE) score lower than 24, education level and

subjective health assessment).

.Table 1.shows the baseline characteristics of the 3767

persons (99.7%) for whom wine consumption was

available. Current use of benzodiazepines was inversely

correlated to drinking patterns: 37.4% of non-drinkers

used BZD, compared with 31.3% of moderate drinkers

(unadjusted OR 0.76; 95% CI 0.66, 0.88; adjusted OR

0.99; 95% CI 0.85, 1.16), and 19.3% of heavy drinkers

(unadjusted OR 0.40; 95% CI 0.32, 0.50; adjusted OR

0.70; 95% CI 0.52, 0.94) .(Table 2.). This relationship was

essentially unchanged during subsequent follow-up of the

same population.

Table 1 Baseline characteristics of the cohort.

Wine consumption at baseline

None

n (%)

Moderate

(j0.25 l dayx1)

n (%)

Heavy

(>0.25 l dayx1)

n (%)

Total 1652 (43.7) 1538 (40.7) 577 (15.3)

Age (years, mean, s.d.) 75.5 (6.9) 76.0 (6.9) 73.9 (6.4)

Gender (%)

Female 1293 (78.3) 833 (54.2) 69 (12.0)

Male 359 (21.7) 705 (45.8) 508 (88.0)

Living alone (%) 865 (52.6) 616 (40.1) 132 (23.0)

Education (years) (%)

0±4 607 (36.7) 534 (34.7) 197 (34.1)

5 704 (42.6) 669 (43.5) 262 (45.4)

5±12 273 (16.5) 262 (17.0) 82 (14.2)

i13 68 (4.1) 73 (4.7) 36 (6.2)

Subjective health assessment `Good health' (%) 1418 (86.5) 1385 (90.6) 541 (93.9)

Depressive symptomatology (CES-D) % 252 (15.3) 150 (9.7) 49 (8.5)

Global cognitive decline (MMSE <24) 423 (26.3) 361 (24.1) 111 (19.4)

Benzodiazepine (% use)*. 615 (37.4) 479 (31.3) 111 (19.3)

*Data are based on BZD use among 1643 non drinkers, 1528 moderate drinkers and 575 heavy drinkers.

Table 2 Unadjusted and adjusted odds ratios (ORs) for benzodiazepine

use dependent on wine consumption.

Wine consumption at baseline

None

Moderate

(j0.25 l dayx1)

Heavy

(>0.25 l dayx1)

Unadjusted OR (95% CI) 1 0.76 (0.66, 0.88) 0.40 (0.32, 0.50)

Adjusted OR*.(95% CI) 1 0.99 (0.85, 1.16) 0.70 (0.52, 0.94)

*Odds ratios (ORs) were ajdusted for age, gender, living alone,

education level, subjective health assessment, depression symptomato-

logy and global cognitive decline (MMSE <24).
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Heavy wine consumption (>0.25 l dayx1) is associated,

in the 65 years old and above population, with a lower use

of benzodiazepines, contrary to the ®nding of Finnish

doctors [4.]. The direction of a possible causality is

uncertain, and the relative health bene®ts between wine

and benzodiazepines to treat anxiety could be a matter of

debate [5.].
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Possible interaction between gliclazide,
¯uconazole and sulfamethoxazole resulting
in severe hypoglycaemia

Keywords: cytochrome P450, drug interactions, hypo-

glycaemia, metabolism, sulphonylureas

Hypoglycaemia in acquired immunode®ciency syndrome

(AIDS) was mostly encountered when pentamidine was

used to treat Pneumocystis carinii pneumonia [1.]. We report

the case of an HIV-infected patient with diabetes

mellitus who developed hypoglycaemia when treated

with gliclazide, sulfamethoxazole and ¯uconazole. To

our knowledge, hypoglycaemia had never been linked

to the interaction between these drugs.

Case report

A 56-year-old HIV-infected patient was admitted to

hospital because of weakness and aggressive behaviour. He

was known to have diabetes mellitus and had been treated

with gliclazide (160 mg dayx1) for 2 years without

previous evidence of hypoglycaemia. AIDS had been

diagnosed 2 months earlier because of oral candidosis

treated with ¯uconazole (50 mg dayx1) for 2 weeks. CD4

lymphocyte count was 42/mm3 and plasma HIV viral load

was 12 700 RNA copies mlx1. Prophylactic treatment

with sulfamethoxazole (400 mg dayx1) and trimethoprim

(80 mg dayx1) was started. Antiretroviral treatment was

refused. Two months later, 1 week after reintroduction of

¯uconazole at a higher dose (200 mg dayx1), he presented

with weakness and disturbed behaviour. On examination,

he was afebrile and there was no sensorimotor de®ciency

but there was hypore¯exia in his legs. A computed

tomographic scan of the head was normal. Haemoglobin

level and CD4 lymphocyte count were 10 g dlx1 and

50/mm3 respectively. All other laboratory tests were

normal, except for a blood glucose concentration of

2.2 mmol lx1. Gliclazide was stopped. Two days later,

the patient had a brief loss of consciousness while he was

driving his car. His condition then improved. Neurologic

symptoms did not recur during 3 month follow-up

without retreatment with gliclazide.

Hypoglycaemia occurring in diabetic patients treated

with sulphonylurea drugs has been well documented.

In a multicentre study of hypoglycaemia induced by

sulphonylureas between 1985 and 1990, gliclazide was

implicated in 55% (46/98) of cases and the main cause was

drug interactions, suspected in nearly 50% of cases [2.]. The

most frequent drug interaction involved miconazole

(9/49) that inhibits, like ¯uconazole, cytochrome

P4502C9 (CYP2C9) [3.].

Data from studies with rat livers suggest that gliclazide

is mainly metabolized by the same cytochrome (CYP2C9)

as tolbutamide and to a lesser extent by CYP2D6 [4, 5.].

Our patient received a high dose of ¯uconazole and

gliclazide. Fluconazole might have strongly inhibited

CYP2C9 and increased the serum concentration of

gliclazide. Sulfamethoxazole also inhibits CYP2C9 and

could have contributed to hypoglycaemia [2, 3.].

The relapse of neurologic symptoms 2 days after discon-

tinuation of gliclazide was compatible with an increase in

its half-life (normal half-life= 10±14 h) as it was reported

that tolbutamide half-life was enhanced three fold in

patient receiving CYP2C9 inhibitor [6.].
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We believe ¯uconazole coadministered with sulfa-

methoxazole resulted in inhibition of gliclazide meta-

bolism leading to severe hypoglycaemia. Physicians should

consider this potential interaction in the management of

HIV-infected patients in whom highly active antiretroviral

therapy frequently triggers diabetes mellitus.
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Systemic bioavailability of ¯uticasone
proprionate

We read the recent article of Daley-Yates & Baker [1.]

regarding the systemic bioavailability of four consecutive

800mg doses intranasal ¯uticasone aqueous spray given

over 24 h in healthy volunteers. The pharmacokinetic data

presented suggest a low degree of systemic exposure in

terms of the plasma ¯uticasone concentration as compared

with historical data from a reference intravenous dose.

They also postulate in the discussion that the systemic

bioavailability of ¯uticasone is much lower than other

intranasal aqueous corticosteroid formulations such as

budesonide or triamcinolone acetonide when given via

the intranasal route, because of differences in their oral

bioavailability.

The lower plasma concentrations of ¯uticasone as

compared with budesonide or triamcinolone are more

likely to be due to differences in lipophilicity and volume

of distribution, in that highly lipophilic drugs such as

¯uticasone preferentially distribute into the systemic fat

tissue reservoir, resulting in a large volume of distribution

and a relatively lower concentration in the water soluble

blood compartment at steady-state [2.]. Consequently,

measuring only the low concentration of ¯uticasone in the

plasma compartment will greatly underestimate the total

systemic exposure, and this is borne out by several studies

which have evaluated systemic adverse effects of intranasal

¯uticasone given at much lower daily doses than were

evaluated by Daley-Yates & Baker.

In a study of healthy volunteers signi®cant HPA-axis

suppression was shown in terms of a 43% reduction of

overnight urinary cortisol excretion with intranasal

¯uticasone spray 200mg daily compared with placebo,

whereas the effect of triamcinolone spray 220mg daily was

not signi®cant (23% reduction) [3.]. In another study in

patients with allergic rhinitis, intranasal triamcinolone spray

220mg daily or budesonide spray 200mg daily exhibited no

signi®cant effects on 24 h or fractionated cortisol pro®les

measured in blood or urine [4.]. Furthermore in healthy

volunteers receiving intranasal ¯uticasone spray 200mg

daily for 1 week followed by 400mg daily for a second

week, there was a 37% fall in 08 00 h serum cortisol, a 24%

fall in 24 h urinary cortisol, a 45% fall in serum osteocalcin

as well as a 28% fall in peripheral blood lymphocytes

glucocorticoid receptor mRNA expression, all of which

were highly signi®cant effects (P<0.001) [5.]. Moreover

after stopping ¯uticasone for one week there was persistent

suppression of peripheral lymphocyte glucocorticoid

receptor mRNA expression (33% reduction) which

would suggest prolonged systemic retention of ¯uticasone

with sustained release from the systemic tissue reservoir

into the blood compartment. This would be consistent

with its large volume of distribution due to its lipophilicity,

with much higher tissue than plasma concentrations. In

the same study [5.], twice the daily dosage of intranasal

budesonide was found to exhibit signi®cant effects of

comparable magnitude on the same systemic bioactivity

markers, although there was no persistent suppression of

mRNA after one week of washout. In patients with

allergic rhinitis intranasal ¯uticasone spray 200mg daily

produced a 38% fall in peripheral blood eosinophil count

and a 13% fall in 24 h urinary cortisol excretion, although

only the former achieved statistical signi®cance [6.].
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An apparent lack of HPA-axis suppression with 800mg

daily of intranasal ¯uticasone spray [7.] using a 250mg

ACTH stimulation test may be explained by the known

insensitivity of this test, as 250mg represents a supra-

physiological dose of ACTH, with much lower doses of

ACTH (i.e. 0.5±1.0mg) being as effective in producing

a stimulated cortisol reponse [8.].

It is therefore more clinically relevant to evaluate

sensitive tests of potential systemic bioactivity in order to

assess the true systemic exposure of intranasal ¯uticasone,

rather than measuring the systemic bioavailability in terms

of its plasma concentration. Indeed, it is the presence

or absence of systemic adverse effects which matters

more to the prescribing clinician, in terms of evaluating the

bene®t/risk ratio of intranasal corticosteroid formulations.
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A reply:

Professor Lipworth suggests that the tissue distribution of

lipophilic corticosteroids is a more important factor than

bioavailability in determining systemic effects. The steady-

state volume of distribution, a measure of the partitioning

of drugs between plasma and tissues, is high for all

intranasal corticosteroids. The values range from 103 l [1.]

for triamcinolone acetonide to 424 l for beclomethasone-

17-monopropionate (the active metabolite of (beclo-

methasone dipropionate) [2.]. All these values are large

compared with the volume of plasma (3 l) so the majority

of the absorbed dose will be distributed to the tissue

(97±99%) for all intranasal corticosteroids. For example,

triamcinolone acetonide has a smaller volume of distribu-

tion than ¯uticasone propionate (318 l), however, the

plasma and tissue exposures are estimated to be greater

than for ¯uticasone propionate because of the higher

bioavailability of triamcinolone acetonide. For triamcino-

lone acetonide (bioavailability 46%, dose 220mg) 101mg

will be absorbed following each dose and 97% of this

(98mg) will distribute to the tissues. In contrast, for

¯uticasone propionate (bioavailability 0.5%, dose 200mg)

1mg will be absorbed following each dose and although

99% of this will distribute to the tissues this amounts to

<1mg. This higher exposure to triamcinolone acetonide,

in both tissues and plasma, persists for approximately 20 h

during a dose interval at steady-state despite its shorter

elimination half-life .(Figure 1.). The relationship between

tissue and plasma distribution for other intranasal

corticosteroids is also shown in Figure 1.. The conclusions

from this analysis are ®rstly that for all intranasal

corticosteroids most of the drug is found in the tissues

during multiple dosing. Secondly, the bioavailability

rather than the volume of distribution is clearly the

most important factor in determining tissue exposure.

Finally, even when allowance is made of the lower

potency of triamcinolone acetonide compared with

¯uticasone propionate lower systemic effects are still

predicted for ¯uticasone propionate [3.].

The low absolute bioavailability of intranasal ¯uticasone

propionate is due to low absorption from both the

nose and the gut and its measurement is not in¯uenced

by the volume of distribution. Fluticasone propionate is

administered as an aqueous suspension and its absorption
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directly in the nose appears to be limited by dissolution [4.].

The aqueous solubility of ¯uticasone propionate is very

low, therefore most of the drug is cleared by the nasal cilia

and swallowed before dissolution occurs. The swallowed

dose is subject to almost complete ®rst pass metabolism

resulting in negligible oral bioavailability [5.], whereas

for intranasal corticosteroids with higher systemic absorp-

tion oral bioavailablity provides a major contribution to

systemic exposure and higher aqueous solubility results

in greater nasal absorption [3.].

Lipworth cites a study by Wilson et al. [6.] as evidence

that 200mg dayx1 intranasal ¯uticasone propionate has

signi®cant systemic effects. However, the reference does

not support this as overnight urinary cortisol excretion

corrected for creatinine, morning serum cortisol and

ACTH stimulation tests were not different from placebo.

There were changes in overnight urinary cortisol

excretion (9.5 h collection period) uncorrected for creat-

inine but there is no justi®cation for using this parameter

and ignoring the others. There are a number of reasons

why the reported 43% reduction in overnight urinary

cortsiol uncorrected for creatinine is not a robust result and

a detailed account of the perceived ¯aws in that study has

been published in a letter to another journal [7.]. As a

follow-up to this correspondence the author replicated the

Wilson et al. study [6.] using LC-MS/MS assay method-

ology and failed to show any signi®cant change in over-

night cortisol excretion following repeat daily dosing with

200mg intranasal ¯uticasone propionate [8.]. Furthermore,

in a double blind, cross-over placebo controlled study [9.],

using a robust measurement of HPA axis effects (24 h

serum cortisol AUC), repeat daily dosing with 200mg

intranasal ¯uticasone propionate produced no change

relative to placebo (ratio 1.01, 90% CI 0.90, 1.14). Other

studies have also failed to show signi®cant changes in

cortisol using much higher doses than those used by

Wilson et al. [10, 11.].

An examination of the literature in this area illustrates

a lack of robustness in the methodology where urinary

cortisol has been used to assess systemic exposure to

corticosteroids. There are a number of possible explana-

tions for this including: lack of assay sensitivity, cross-

reactivity with corticosteroids and their metabolites,

circadian in¯uences on the choice of sampling period

and nonlinear responses to exogenous corticosteroids

exposure [12.].

The other study Lipworth uses to support his

arguments [13.] was not placebo controlled so changes in

cortisol excretion and the other parameters measured

over time are dif®cult to interpret, but nevertheless the

authors concluded that `according to serum and urinary

cortisol levels the hypothalamic-pituitary-adrenal function

remained intact'. The biochemical and cellular changes

reported in the study cannot be interpreted as an indicative

of systemic exposure to corticosteroids as they could arise

following topical exposure and subsequent cell migration.

In the context of long-term safety a more signi®cant

observation is that long-term exposure to intranasal cor-

ticosteroids with high systemic exposure such as BDP can

have effects on growth velocity in children [14.]. However,

this has not been reported for corticosteroids with low

systemic bioavailability such ¯uticasone propionate and

mometasone furoate [10, 15.].

Knowledge of the systemic bioavailability and potency

of intranasal corticosteroids is a more logical basis for

predicting relative systemic effects. Studies relying on

HPA axis effects alone are not useful in this regard, not

only due to concerns surrounding the methodology [16.]

but also because no link has been established between

these measurements and the long-term safety of inhaled

corticosteroids. Against this background it is dif®cult to

see the value of such studies in guiding the prescribing

physician. However, based on systemic bioavailability

and potency data, relevant HPA axis effects are not likely

when intranasal corticosteroids are administered at their

recommended doses [3.].

Peter T. Daley-Yates.
GlaxoSmithKline, Greenford Road, Greenford, Middlesex UB6 0HE
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Figure 1 Calculated amounts of corticosteroid in plasma (....) and

tissues (Ð) at steady-state for once daily dosing of intranasal

corticosteroid aqueous nasal spray formulations at their clinical doses

(triamcinolone acetonide 220mg p, beclomethasone dipropionate

336mg d, budesonide 128mg %, mometasone furotae 200mg 1
and ¯uticasone propionate 200mg c). Values are based on

published values of volume of distribution at steady-state, systemic

bioavailability and clearance. (source [3.]).
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