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Clinical prediction rules in obstructive sleep apnoea syndrome

To the Editor:

I have read with interest the paper in which DEEGAN

and MCNICHOLAS [1] try to find prediction rules for
obstructive sleep apnoea syndrome (OSAS). Yet, there
are several questions I would like to pose:

1) The need for clear-cut guidelines for assessment
of OSAS patients has been recently stressed [2, 3]. In
this sense, my question is: why is an apnoea-hypopnoea
index (AHI) of 15 events·hr-1 used to define OSAS,
instead of the "classical" 5–10 events·hr-1 [4–6] or the
"new" 5 events·hr-1 [2, 7]? It is well known that modifi-
cations in the threshold of positivity produce changes
in the prevalence of a certain disease and in the per-
formance of diagnostic tests (as can be seen in table 6
[1]). Moreover, I wonder if considering a threshold of
5 or 10 events·hr-1, could have had another consequence:
modifying the parameters included in the prediction
rules, and their relative weight, so that other predic-
tion equations could have been obtained. I would be
pleased if the authors could answer this question.

2) There is another index derived from oximetric rec-
ordings that can be of practical interest, the percentage
of time during which arterial oxygen saturation (Sa,O2)
is <90% (CT90). Perhaps the addition of CT90 to the
prediction model could add accuracy.

3) The authors do not state how many of their pa-
tients had chronic obstructive pulmonary disease (COPD).
Since it has been shown that oximetry is an inaccurate
screening procedure for OSAS in COPD [5, 8], one may
wonder if the diagnostic performance of the oximetric
predictive model is higher for non-COPD patients than
for COPD patients. Have the authors analysed this poten-
tial difference in behaviour?

4) The multiple linear regression model proposed by
the authors yields a determination coefficient of 0.189,
or a correlation coefficient (r) of 0.435, which differs
significantly from 0. Is this enough? A determination
coefficient of 0.189 means that only 18.9% of the total
variation in AHI is explained by the three explicative
variables (alcohol consumption, BMI and age), and that
81.1% of the total variation remains unexplained.
Considering these data and the conditions for applying
a regression equation (all the variables involved follow
a Gaussian distribution, that r differs from 0, and that
r is high enough, i.e. at least 0.5, and preferably at least
0.6 [9]), I cannot accept that AHI can be estimated from
these clinical features, and my conclusion would be that
further studies are needed.

5) The authors propose that a clinical probability score
(CPS) of <0.26 can be considered to exclude OSAS,
and a CPS≥0.54 is very helpful in confirming OSAS.
In the same way, an oximetric probability score (OPS)
of <0.2 excludes OSAS, and OPS ≥0.86 confirms OSAS.
So, from these data, it can reasonably be concluded that
CPS <0.26 + OPS <0.20 = non-OSAS, and that CPS
≥0.54 + OPS ≥0.86 = OSAS. However, what is the sit-

uation for intermediate values of both scores, or those
instances in which one of these scores clearly supports or
rejects the diagnosis of OSAS and the other yields an inter-
mediate values? It seems sensible to suggest that inter-
mediate values can correspond to hypopnoeic patients
(with no apnoeas), upper airways resistance syndrome,
or mild OSAS. Nevertheless, there may be instances of
apparently doubtful cases that are not included in any
of these diagnoses. For instance, can a 31-year-old female,
who does not snore every night, has observed apnoeas,
does not doze while driving, does not drink and is not
obese (CPS=0.361) but who has 129 desaturations ≥4%
(desaturation index of 19 hr-1) and a minimum Sa,O2 of
74% (OPS=0.976) be considered as having an a priori
nonpredictable overall prepolysomnography study?
There can be no doubt that this patient has OSAS. Fur-
thermore, how should we consider a 40 yr old, every-
day-snoring, driving-dozing, apnoeic, nondrinking,
nonobese male (CPS=0.551) who has 40 desaturations
and whose lower Sa,O2 is 88% (OPS=0.468)? Could a
joint score (weighted or non-weighted) be useful in these
"borderline" situations? Or, should the clinical or the
oximetric score be more important in case of disagree-
ment or indetermination?

I agree that more studies are needed to assess clini-
cally valid prediction rules, but first we must reach a
consensus on basic issues concerning diagnosis and man-
agement [2, 3].
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REPLY

From the authors:

We thank Dr Herranz for his interest in our paper,
and welcome the opportunity to respond.

1) He questions our choice of an apnoea/hypopnoea
index (AHI) of 15 events·hr-1 to define obstructive sleep
apnoea (OSA). As mentioned in the discussion section
of our paper, we chose this level as patients with an
AHI >15 events·hr-1 are likely to have clinically sig-
nificant OSA, and would usually be considered for nasal
continuous positive airway pressure (CPAP) therapy.
Furthermore, this is a level which has been widely used
in other papers quoted in our manuscript [1, 2, 3],
although we recognise that many centres use an AHI
threshold of 10 events·hr-1. The "classical" threshold of
5 events·hr-1 has traditionally referred to apnoea rather
than apnoea and hypopnoea frequency, and an AHI level
of 5 events·hr-1 to define clinically significant OSA is
not widely used.

In the paper, we discussed in detail the impact on our
conclusions of reducing the AHI threshold to 10 and
raising it to 20 events·hr-1, including how these thresh-
olds modify the parameters in the prediction rules; table
6 of the manuscript demonstrates separate prediction
equations for each level. In general, the lower AHI
threshold resulted in increased numbers of patients di-
agnosed with OSA, without changing the number of
patients requiring CPAP. However, we do not advocate
a rigid AHI threshold to define OSA in clinical practice,
as some patients with an AHI level <15 events·hr-1 may
have significant symptoms such as daytime somnolence,
and may warrant a trial of nasal CPAP. Ultimately, it
is up to the clinician to weigh clinical and laboratory
data, and make an appropriate management decision
based on the complete information.

2) We recognise that the CT90 may provide additional
useful information about nocturnal Sa,O2, but see no par-
ticular reason why this should improve the predictive
accuracy for OSA. The Sa,O2 pattern of OSA is one of
repetitive drops in Sa,O2 during apnoeas/hypopnoeas with
resaturation to normal levels in between, among patients
without associated lung disease, and we believe that the
frequency and magnitude of these desaturations prov-
ide the most useful information. The CT90 index would
not help distinguish OSA from other conditions associ-
ated with nocturnal hypoxaemia such as COPD and cen-
tral hypoventilation.

3) Few of our patients had significant COPD, and
table 1 demonstrates that the group as a whole had nor-
mal pulmonary function. Checking the individual data,
approximately 12% of patients with an AHI less than
15 events·hr-1 and only 7% of patients with an AHI >15
events·hr-1 had an forced expiratory volume in one sec-
ond (FEV1) <70% predicted. These numbers are too
small to allow a meaningful comparison.

4) Dr Herranz correctly states that the AHI cannot be
estimated from clinical variables using a multiple lin-
ear regression model, but this was never our intention.

Instead, we sought to determine the probability of a
patient having an AHI >15 events·hr-1 using logistic
regression. The multiple linear regression model was
used to study the relative contribution of each feature,
while controlling for the other clinical features. The
finding of a determination coefficient of 0.189 is to be
expected, since it is widely recognised that OSA is a
multifactorial condition, with many patients having no
readily identifiable upper airway abnormality. Certainly,
more of the variation could be explained if we had
obtained the opinions of a specialist otorhinolaryngol-
ogist in each patient, together with sophisticated upper
airway imaging. However, as mentioned in the discus-
sion, we used only those variables that could easily be
assessed by a respiratory physician at a single routine
outpatient visit. In another study [4], a similar multiple
regression equation based on clinical variables yielded
an r2 of only 13.6%, even lower than in our paper. 

5) Dr Herranz compares the relative contributions of
clinical and oximetry scores. This issue has already been
addressed in our paper. We recommended, based on our
findings, that patients with a CPS score of >0.54 should
have a limited sleep study as the initial investigation,
as many of these patients will have readily recognisable
OSA, based on typical oximetry tracings, and full sleep
studies will be unnecessary. We did not propose, as Dr
Herranz suggests, that a CPS >0.54 is very helpful in
"confirming" OSA, merely that this level selects out
those patients in whom limited studies may be the only
investigation required. Similarly, our model would not
produce a situation of having intermediate values for
both clinical and oximetry scores, since those patients
with intermediate clinical scores would undergo more
complete sleep studies as their initial sleep laboratory
investigation.

We should stress that one of the main aims of our
study was to seek ways of reducing the number of full
sleep studies required to investigate patients with sus-
pected OSA. We do not advocate doing overnight oxime-
try in all patients as an initial investigation, and believe
that using combined clinical and oximetry scores would
not reduce, but increase, the overall number of investi-
gations required.
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