
Introduction

Naltrexone hydrochloride (NA) is an opioid antagonist,
used p.o. as a non-addicting, long-acting adjunctive medica-
tion for the treatment of detoxified opiate addicts (15) and
alcohol dependence (6). Although NA is considered to
have minor or no effects on the pituitary-thyroid axis (1),
human studies on this subject are not abundant. The aim of
this study was to assess, using mostly routine thyroid func-
tion measurements, the effect of NA use in - otherwise he-
althy - former opiate addicts.

Subjects, materials and methods

We studied in a cross-sectional fashion, 20 men and 4
women (mean age±SD: 26.6±2.9 y.o., mean BMI±SD:
23.3±3.2 kg/m2) who were former opiate addicts (heroin
abusers) and followed vocational training courses in Klimax
(a non-government support foundation) in 1998-9. All the
participants were solely on 50 mg daily NA p.o. therapy
continuously for 15 days to 14.5 months (mean duration
±SD: 6.3±5.2). All the subjects were in good clinical con-
dition, did not suffer from psychiatric disorders necessita-
ting medication, were HBV(-), HIV(-) and opioid-free (as-

sessed with urine screening) for two weeks before com-
mencing NA treatment and throughout its use. Opioid with-
drawal was uneventful for all the subjects (slight anxiety
and some flu-like symptoms). Blood sampling in all the sub-
jects was done once between 09:00 and 11:00 hours, in order
to avoid diurnal hormonal variations. Measurement of se-
rum thyrotropin (TSH) was performed with an immuno-
radiometric assay (Clinical Assay Gammacoat hTSH 125I
IRMA Kit, Incstar Corporation, Minnesota, USA; inter-
assay coefficient of variation [CV1]: 4.0-5.7%, intraassay
coefficient of variation [CV2]: 3.1-3.3%, normal values:
0.30-3.70 mU/L). Serum levels of total thyroxin (TT4; CV1:
3.6-4.7%, CV2: 2.6-3.2%, normal values: 64.35-164.73
nmol/L), and total triiodothyronine (TT3; CV1: 3.2-4.9%,
CV2: 1.6-3.7%, normal values: 0.77-2.69 nmol/L) were mea-
sured by radioimmunoassay (RIA) methods (Amerlex-M,
Ortho-Clinical Diagnostics, Amersham, UK). The
TT3/TT4x100 ratio was calculated as a marker of periphe-
ral conversion of T4 to T3 (7,12). Reverse T3 was measu-
red with RIA (rT3 RIA, Biocode Biotechnology, Liege,
Belgium; CV1: 3.9-6.9%, CV2: 3.0-6.1%, normal values:
0.231-0.539 nmol/L). Serum interleukin-6 (IL-6) was mea-
sured - in order to evaluate the level of inflammatory cyto-
kine activation - with an enzymoimmunometric assay (Quan-
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tikine HS human IL-6 immunoassay, R&D Systems, Oxon,
England; CV1: 6.7-29.5%, CV2: 3.8-11.1%, normal values:
0.38-10.10 pg/mL).

Statistical analysis of thyroid parameters among them,
of thyroid parameters versus duration of NA use as well
as versus BMI was done with linear regression, implement-
ing the Bonferroni correction - since eight significance
tests were applied - which set statistical significance at
p=0.050/8~–0.006.

Results

All the subjects received NA well. The thyroid hormone
work-up showed that all the subjects on NA were overall
euthyroid. Mean±SD levels for TSH were 1.59±0.29 mU/L,
for TT4: 171.17±14.07 nmol/L, for TT3: 2.01±0.27
nmol/L and for TT3/TT4T100: 1.18±0.19. Mean±SD rT3
was 0.26±0.07 nmol/L. Mean±SD IL-6 was 20.3±36.6
pg/mL. The duration of NA use was positively correlated
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Fig. 1: Scatterplots of total triiodothyronine [TT3], total thyroxine [TT4], TT3/TT4(100 ratio [TT3/TT4(100], thyrotro-
pin [TSH], reverse T3 [rT3] and interleukin-6 [IL-6] versus duration of naltrexone use, in months, in 24 subjects, each
sampled once.



with TT3 (r=+0.72, p<0.001) and TT3/TT4T100 (r=+0.77,
p<0.001) and negatively, but not statistically significant,
with TT4 (r=-0.38, p=0.065) and with TSH (r=-0.39,
p=0.062). Lesser correlations were found for rT3 versus
TT3(r=+0.20, p>0.10), TT3 versus BMI (r=+0.35, p>0.10),
rT3 versus duration of NA use (r=+0.19, p>0.10) and IL-6
versus duration of NA use (r=0.05, p>0.50) [figure 1].

Discussion

Our results indicate that subjects on NA are euthyroid,
however, their TT3 levels and ratio of conversion of T4
to T3 are correlated with the duration of this medica-
tion’s use. It is known that morphine may exert an inhibi-
tory action on the hypothalamo-pituitary system, leading to
decreased TSH secretion (14). Studies of heroin users have
shown a slight increase in basal serum T3 levels - but not of
T4 - and a blunted TSH rise after thyrotropin-releasing hor-
mone (TRH) stimulation in 50% of subjects (3,4,9). In a re-
cent study in humans, serum T3 levels fell considerably and
TSH responses to acute TSH-releasing hormone (TRH) ad-
ministration were decreased, after infusion of naloxone
(another opiate antagonist) (10). Rapid opiate detoxificati-
on in opiate addicts - under anesthesia, with opiate antago-
nists - induces the euthyroid sick syndrome, noted by
lowering of serum TSH, T4 and T3 levels (8). The observed
effects in our study could be attributed to an effect of NA
analogous to that of opiate-induced TSH suppression, appa-
rently mediated by receptors located both within and outside
the blood brain barrier (in both the pituitary and thyroid
cells) (5,11). Although it has been shown that µ- and δ-opioid
receptor blockade inhibits and stimulates, respectively, the
secretion of IL-6 (2), which is known to contribute to the
euthyroid sick syndrome (13), no correlation between IL-6
and duration of NA use was shown in this study. Another
possibility is that the observed relationships of hormones
versus duration of NA use were the result of the gradual re-
covery of pituitary-thyroid function occurring after heroin
withdrawal (4), however, this idea is not supported by the
lack of significant correlations between the duration of he-
roin withdrawal and rT3 and between BMI and TT3.
Heroin abusers may be in a poor nutrition status and suffer
from thrombophlebitis or other cutaneous infections, fac-
tors associated with the euthyroid sick syndrome. Subjects
included in the present study, however, were not malnou-
rished and had BMIs in the normal range.

This report has certain limitations. Among them we can
point out the study type per se, which was cross-sectional

and included few subjects. We did not include a control
group, mainly because we were unable to find „normal“
subjects that had been withdrawn from heroin and also be-
cause we did not want to abstain from supporting former
heroin abusers with adjunctive drug therapy, such as with
NA. Another limitation of the study was that the thyroid
parameters studied were overall found to be in the normal
range.

In conclusion, although concrete evidence is pending,
we believe that prescribing physicians should be aware that
the use of NA may have effects on thyroid hormone levels.
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