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ABSTRACT: Sleep apnoea syndrome (SAS) is common in acromegalic patients.
Occasionally, the relief of apnoeas after treatment of the acromegaly has been doc-
umented. We report the cases of three patients with acromegaly and severe obstruc-
tive sleep apnoea, who demonstrated a manifest improvement (respiratory disturbance
index (RDI) <20) after treatment with octreotide, indicating that this drug may be
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effective in this disturbance.

In one case, SAS disappeared although the growth hormone level was not fully
normalized. This raises the intriguing hypothesis that octreotide has an effect on
respiratory control or on the upper airway, that is not directly related to its action

on production of growth hormone.
Eur Respir J 1997; 10: 1401-1404.

Sleep apnoea syndrome (SAS) is common in acrome-
galic patients. The aetiology is upper airway obstruc-
tion in two thirds of cases, and is of central nervous
origin in one third [1, 2]. Other factors, including hor-
monal influence on the respiratory control centre, may
be involved. Improvement of SAS following treatment
for acromegaly (with octreotide, bromocriptine, adeno-
mectomy and/or radiotherapy) has been documented in
several publications [3—11].

We report the cases of three acromegalic patients with
SAS which improved after treatment of their acromegaly.
We emphasize the clear-cut favourable influence of oc-
treotide on the degree of SAS. We also review the lit-
erature concerning objective polygraphic amelioration
of the SAS after treating the acromegaly.

Materials and methods

Sleep studies

Patients underwent overnight sleep studies in our sleep
laboratory. Polysomnography consisted of electroen-
cephalogram, electro-oculogram, electrocardiogram, elec-
tromyogram, chest wall and abdominal plethysmogram,
oronasal airflow monitoring, and continuous registra-
tion of transcutaneous oxygen. To assess the severity of
sleep apnoea, the following indices were measured: num-
ber of apnoeas (absence of airflow during >10 s); num-
ber of hypopnoeas (reduction of airflow by 50% during
>10 s with at least 4% desaturation); respiratory distur-
bance index (RDI), i.e. number of apnoeas and hypop-
noeas per hour of sleep; mean transcutaneous oxygen
saturation; minimum transcutaneous oxygen saturation;
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and duration of desaturation (% of total sleep time with
transcutaneous oxygen saturation (Stc,0,) <90%). Sleep
efficiency, percentage rapid eye movement (REM) and
slow wave sleep were also assessed.

Measurements of the endocrine status

Serum growth hormone (GH) and somatomedin C lev-
els were determined using a radioimmunoassay (RIA)
method (normal serum GH <7.5 ng-mL-!; normal soma-
tomedin C <300 ng-mL-!).

Case reports (table 1)

Case No. 1

A 68 yr old man presented with daytime hypersom-
nolence. He manifested acral growth. The fasting serum
GH and somatomedin C levels were markedly raised.
A radiographic image of the skull demonstrated a pitu-
itary tumour. At polysomnography, a severe obstructive
SAS was diagnosed. The apnoeas and hypopnoeas were
treated with nasal continuous positive airway pressure
(nCPAP). The acromegaly was treated with octreotide,
400 pg-day-l.

After a total treatment period of 1 year, the patient
was re-evaluated. His GH level was not fully suppressed,
but somatomedin C had normalized. He no longer re-
ported hypersomnolence. The nCPAP was stopped and
a control polysomnography was performed some days
later (whilst the patient was still receiving octreo-
tide): a RDI of only 7 episodes-h-! was recorded. The
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Patient No. 3

Patient No. 2

— Body mass index, results of sleep studies, hormonal parameters and other observations before and after treatment in three case reports
Patient No. 1

Table 1.
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RDI: respiratory disturbance index; Stc,0,: transcutaneous oxygen saturation; TST: total sleep time; REM: rapid eye movement; GH: growth hormone; Tx: treatment. Normal serum

GH <7.5 ng-mL-!; normal somatomedin C <300 ng-mL-1.
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nCPAP treatment was no longer applied but octreotide
400 mg-day-!, was continued, with good clinical results
so far.

Case No. 2

A 45 year old man was urgently referred to the inten-
sive care unit with hypercapnic encephalopathy (pH 7.05,
arterial carbon dioxide tension (Pa,C0,) (144 mmHg)).
Immediate intubation and artificial ventilation was nec-
essary. His acromegaly had been diagnosed 6 yrs pre-
viously and was treated with pituitary adenomectomy
followed by radiotherapy 50 Gy. The patient's family
reported that he had snored heavily during the past year.
More recently he repeatedly fell asleep during the day.
Weaning from the ventilator was only possible after tra-
cheostomy. A pulmonary function investigation with
temporary occlusion of the tracheostomy showed severe
variable extrathoracic upper airway obstruction: a forced
expiratory volume in one second (FEV1) of 4.4 L (89%
predicted), and a forced inspiratory volume in one sec-
ond (FIV1) of only 0.6 L (15% pred FEV1). Fasting GH
and somatomedin C levels were elevated. It was decided
to operate; and a hyoidopexy, partial glossectomy and man-
dibular osteotomy was performed, with closure of the
tracheostomy some days later.

Three months after surgery, the FIV1 was 1.1 L. Fasting
GH remained slightly elevated, but somatomedin C value
had normalized. The patient still reported problems of
fatigue. Because a polysomnographic study could not
be performed at that time, the patient was tested overnight
using a continuous transcutaneous oxygen saturation
meter and continuous airflow measurements. Although no
oxygen desaturation was present, the apnoea index was
moderately elevated (15 episodes-h-!). Because a resid-
ual pituitary tumour was visible on nuclear magnetic re-
sonance (NMR) imaging of the skull in combination
with biochemical features of acromegaly, treatment with
octreotide, 150 pg-day-!, was prescribed.

Two months later, no biochemical evidence of acro-
megaly, or sleep-related respiratory disturbances (using
the same simple recording method as 2 months ago) were
found. The patient ceased octreotide treatment after 5
months and refused follow-up.

Two years later, the patient presented again with major
complaints of diurnal hypersomnolence and recently dev-
eloped stridor. There was marked oedema of the larynx
and paresis of the left vocal cord. Somatomedin C and
fasting GH levels were borderline elevated. On polysom-
nography, the RDI was increased and nocturnal desat-
uration was prominent, with drops to 69%. Because of
the marked oedema of the larynx, corticosteroids were
prescribed for some weeks resulting in disappearance
of the stridor. Again, the patient disappeared from fol-
low-up.

After 3 yrs, it was possible to perform a control poly-
somnography. Although the patient did not complain of
hypersomnolence, the test was abnormal, demonstrating
periodic breathing with mixed and obstructive apnoeas
and hypopnoeas, oxygen desaturation and a substantial
number of sleep arousals (47 arousals-h-! of sleep). The
laryngeal oedema had disappeared, while the paresis of
the left vocal cord remained. Somatomedin C and fast-
ing GH levels remained borderline elevated. Discussions
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are underway with the endocrinology department on
whether to resume octreotide treatment.

Case No. 3

An obese man, 72 yrs of age, presented with snoring
and disturbed sleep. Acromegaly had been diagnosed
approximately 40 yrs previously, and the treatment had
consisted of radiotherapy, followed by bromocriptine.
Because of hypotension, bromocriptine had been stopped
and octreotide initiated 4 yrs previously, but the patient
had interrupted his treatment 1 yr ago. At entry, the
fasting GH and somatomedin C levels were slightly ele-
vated. A manifest obstructive SAS was detected on
polysomnography. Treatment with octreotide was restart-
ed and because a nCPAP trial for sleep apnoea was not
tolerated, nortriptyline was prescribed .

After using this medication for 3 months, a re-eval-
uation was performed. The patient was still obese but
clinically much more alert during the daytime. His GH
level had become normal and even his somatomedin C
was low. A new polysomnography demonstrated no breath-
ing disturbance.

Discussion

We describe three acromegalic patients, who demon-
strated symptoms (disturbed sleep, hypersomnolence and
hypercapnic encephalopathy) and polysomnographic find-
ings of a severe apnoea problem. In addition, we noted
that treatment of their acromegaly by octreotide result-
ed in a substantial relief of the apnoeas, with a reduction
of the RDI to <20 episodes-h-1.

The frequency of sleep apnoea in acromegaly has
been documented in a large scale sleep study showing
a frequency of 60% [1]. Sleep apnoea in acromegaly
can be due to obstruction by tissue hypertrophy, macroglos-
sia, and jaw deformity [2]. Other authors have reported
central apnoeas and respiratory control centre dysfunc-
tion [1, 12].

We found eight studies [3, 4, 6-11] reporting the cases
of 27 acromegalic patients, who were re-evaluated after
treatment (table 2). In two of these studies [3, 4], RDI
was not mentioned, but we consider that a RDI >20
(similar to that in the other studies) was probable, because
the apnoeic duration was at least 27%. In these publi-
cations [3, 4, 6-11], 10 of the 27 patients demonstrated
a RDI <20 after treatment of their acromegaly: three
after adenomectomy (in one patient in combination with
bromocriptine administration), and seven after octreotide
treatment.

We have now added the cases of a further three pa-
tients, with at least a temporarily resolved apnoea prob-
lem, to this list (table 1), and all three were treated with
octreotide. The reduction in apnoeas was not related to
prominent weight reduction. Patient No. 1 was treated
with octreotide in combination with nCPAP, resulting
in disappearance of the severe SAS. Because it is estab-
lished that nCPAP alone does not ameliorate obstruc-
tive SAS [13], octreotide appears the only possible
mechanism. In case No. 2, cessation of octreotide was
followed by periodic breathing and marked obstructive
events (at the time the pharyngeal oedema was promi-
nent). In case No. 3, combination therapy with octreotide
and protriptyline resolved the apnoea problem. From the
literature, there are indications that the manifest red-
uction in RDI is not mainly due to nortriptyline; double-
blind, placebo-controlled studies using this medication
have shown only marginal or no efficacy in apnoea reduc-
tion [14].

The relationship between sleep apnoea and the bio-
chemical activity of acromegaly is not clear. GRUNSTEIN
et al. [1] found no correlation between GH levels and
severity of sleep apnoea in 53 patients. Other authors
have reported sleep apnoeas in acromegalic patients with
a low or normal GH (under therapy) [15, 16]. In the
publications already mentioned [3, 4, 6-11], we also noted
three patients with normal GH values after treatment,
but with RDI remaining >20. An irreversible degree of
obstructive sleep apnoea may be caused by fixed hyper-
trophy and fibrosis of the pharyngeal mucosa and even
jaw deformity; these irreversible structural changes might

Table 2. — Data from literature on patients with RDI >20 prior to treatment, re-evaluated after treatment
First [Ref.] Before treatment Treatment After treatment
author Growth hormone  RDI apnoeic time modality ~ Growth hormone RDI apnoeic time
ng-mL-! % total sleep time ng-mL-! % total sleep time
CHANSON 3] 25 ? 27 Oct 2 ? 18
ZIEMER [4] Elevated ? 48 Bro Lowered ? 12
EsNauLT [6] ? 28 ? Ad, Bro ? 0.4 ?
O'HARE [7] Elevated Severe SAS Oct Lowered Dramatic improvement
GRUNSTEIN  [8] 39.8 39% 27.6* Oct 9.1 19%+ 15.1%+
MickeLsoN  [9] 439 67 ? PPP, RT, Ad 3.1 24 ?
20.2 57 ? UPPP, Ton 10 Died Died
50.0 49 ? Ad, Bro 2.8 12 ?
Elevated 73 ? Ad, Oct 9 73 ?
Elevated 59 ? Ad Normal 1 ?
RoseENOw [10] 20 59 ? Ad, Oct 3 40 ?
31 55 ? Ad 1.7 50 ?
Lemowitz  [11] 52.9 30 16 Oct 11.7 12 8
9.5 57 79 Oct 2.3 43 59

Five studies ([6-9, 11]) recorded RDI <20 after treatment. *: values of 19 patients tested (one without sleep apnoea syndrome
(SAS), 4 with RDI 5-10, and 14 with RDI >30); *+: 5 patients of the 14 with RDI >30 before, demonstrated RDI <20 after treat-
ment. RDI: respiratory disturbance index; UPPP: uvulopalatopharyngoplasty; RT: radiotherapy; Oct: octreotide; Bro: bromocrip-
tine; Ad: adenomectomy; Ton: tonsillectomy.
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be responsible for failures in treatment of acromegaly
(even including octreotide).

It is also of interest that improvement of sleep apnoea
may occur using octreotide, even though GH suppres-
sion is incomplete. In reviewing the literature, we found
two patients with a reduction in RDI below 20 and with
a GH level still elevated (but lower than before the treat-
ment with octreotide) [8, 11]. The RDI of patient No.1
also diminished from 60 to 7 episodes-h-! after treat-
ment with octreotide, although the GH level was not
fully normalized. It is intriguing that "normalization" of
SAS in the setting of still elevated GH levels or active
disease only occurred when using octreotide. Has oc-
treotide an intrinsic effect on the genesis of apnoeic phe-
nomena? Octreotide is reported to decrease soft tissue
swelling in patients with acromegaly [3, 6, 10, 17]. In
addition, octreotide, which is a long-acting somatostatin
analogue, might have an effect on respiratory control.
Somatostatin has inhibitory effects on breathing in ani-
mals [18], and decreases chemosensitivity to hypox-
aemia in humans [19]. Persons with increased ventilatory
responsiveness to hypoxaemia (and hypercapnia) dev-
elop apnoea in sleep [20, 21]. Somatostatin decreases
the ventilatory response to hypoxaemia and, thus, may
normalize breathing during sleep in those patients.

In conclusion, we found in the literature only 10
patients with a polygraphically proven apnoea syndrome
with RDI >20 before treatment and reversal with RDI
<20 after treatment of acromegaly. The RDI fell below
20 only in those patients treated with a pituitary adenec-
tomy or with octreotide (although a significant reduc-
tion of apnoea was not found in all patients treated in
that way). We have now added three cases in which the
respiratory disturbance index became lower than 20 after
treatment with octreotide. Using octreotide, marked im-
provement of sleep apnoea (RDI <20) occurred, even
when the growth hormone level was not fully suppressed.
This raises the intriguing hypothesis that octreotide might
have effects on respiratory control or on the upper air-
way, unrelated to its action in decreasing production of
growth hormone by the pituitary.
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