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P i: ~ They underwent overnight polysomnography, 24 h non-invasive arterial blood pressure monitoring (ABPM) and

- echocardiography. Patients with a nocturnal reduction in average daytime systolic and diastolic blood pressure of less than 10%
- were considered non-dippers. Nine patients were non-dippers and 12 were dippers. In the non-dipper group asleep systolic and
diastolic blood pressure were significantly higher than in the dipper group, (P< 0.0001 and P<0.01 respectively). There were
no significant differences between the apnea/hypopnea (AHI) and the oxygen desaturation (ODI) indices of the dipper and the
/ ﬁ;ﬁn—dipper groups. However, left ventricular parameters were significantly higher in the non-dipper than in the dipper group:
g }Gﬁ ventricular mass index (LVMI, P<0.001), posterior wall thickness (PWT, P<0.001), interventricular septal thickness (IVST,
~ P<0.001) and relative wall thickness (RWT, P<0.01). In this preliminary study an absent or reduced blood pressure fall during
ieep In normotensive patients with moderate to severe OSA cannot be explained by the severity of the apnea alone. Left
entricular hypertrophy, though may be a sequel to the non-dipper situation may also be the cause of it.
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Non-dipping blood pressure in
normotensive patients with Obstructive
Sleep Apnea

Bazdawi Al-Riyami', Hussain S Al-Khatim' and Mohammad O Hassan”

'Department of Medicine and *Clinical Physiology, Sultan Qaboos University, P.O.Box 35,

Al-Khod 123, Muscat, Sultanate of Oman.
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Cantly higher in patients with OSA than in
Controls (Strading, 1989) and in snoring
! than in snoring controls (Hoffstein and
In a recent study 50% of normotensive
' O iypertensive patients with OSA were found
~4ippers (Suzuki et al., 1996).
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. ABSTRACT: To investigate circadian blood pressure profiles in normotensive patients with moderate to severe obstructive

e sleep apnea (OSA), in relation to their apnea indices and left ventricular parameters, we studied twenty one male patients with
~ clinic blood pressures of < 140/90 mmHg. They were matched for age and body mass index (BMI) and all were heavy snorers.

Hypertensives who are non-dippers had greater left
ventricular mass index (LVMI) than hypertensive dippers,
and that LVMI and other pdrameters correlated mote
closely with night-time than daytime blood pressure
(Fagard, Staessen and Thijs, 1995). Studies on left
ventricular mass in patients with OSA were contradictory.
Some studies showed a larger left ventricular mass in
normotensive patients with OSA than in control subjects
(Hadner, Ejnell and Caidahl, 1990; Davies et al., 1994).
However, a better controlled study failed to show any
difference in left ventricular size between snorers and
patients with OSA (Hanley et al., 1992).

Most of the studies on circadian blood pressure




AL-RIYAMI ET AL

variability in patients with OSA were not controlling for
all the confounding factors that can affect both OSA and
blood pressure. In this prospective study we have
undertaken to investigate apnea indices and left
ventricular parameters in obese normotensive dipper and
non-dipper patients with moderate to severe OSA.

Patients and Methods

Twenty one obese male patients with a mean body
mass index (BMI) of 36.3 =£ SD 4.5 Kg/m? and a mean

age 36.8 =T 8.3 years were selected from a larger study on

circadian blood pressure and heart rate variability and left
ventricular function in patients with OSA. The main
selection criteria for this report were an age of <45 years,
a clinic blood pressure of <140/90, a BMI of more than 30
kg/m? and an apnea/hypopnea index (AHI) of >20 per
hour of actual sleep time. All patients were admitted to
hospital and all underwent echocardiography, non-
invasive arterial blood pressure monitoring (ABPM) and
a standard overnight polysomnography.

All the patients were snorers for more than one year
and had good quality ABPM. None was on hypotensive
agents, had heart failure, diabetes, renal disease, and none
were alcohol users.

M-mode and two dimensional echocardiography was
performed a skilled technologist, who was unaware of the
purpose of the study, utilizing a Hewlett-Packard
Ultrasound Imaging System (HP Sono 1000,
Massachusetts USA) equipped with a 2.5 or 3.5 MHz
phased-array transducer. M-mode studies of the left
ventricular cavity were guided by two-dimensional
echocardiography using an optimal long axis view below
the tips of the mitral leaflets. Measurements were made
according to the recommendations of the American
Society of Echocardiography using the leading edge to
leading edge convention (Sahn et al., 1978). The
interventricular septum (IVS), posterior wall thickness
(PWT), and left ventricular end-diastolic dimension
(LVID) were measured at the onset of the QRS complex.
Left ventricular mass was derived by Penn convention
measurements using the anatomically validated formula
(Devereux, 1987).

',  Left ventricular mass (g) = 0.84 x1.04{[(LVID (cm)
+PWT (cm) + IVST (cm)]® - LVID?] }+ 0.6 LVMI (g/m?
was derived by the formula LVM / body surface area. The
relative wall thickness was calculated as 2PWT/LVID.
The mean of at least three measurements was calculated.

Blood pressure was recorded non-invasively on the
fourth day of admission by the Oxford Medilog System
(Abingdon, UK) starting at 10:00 hour recording every 30
minutes for 24 hours. Definitions of the “Awake” and the
“Asleep” periods and the quality of sleep as assessed by
a scoring method were described by the authors elsewhere
(Hassan, Al Shafie and Johnston, 1993). The mean of the

30 minute ABPM systolic and diastolic blood pr
values were calculated for the awake and the
periods. Non-dippers were arbitrarily defined as
who do not exhibit a reduction in mean systol
diastolic BP of at least 10% from the awake and
periods.

Overnight polysomnography was performed -
second night of admission using the Oxford Medilog
system (Abingdon U.K) starting at 20:00 hours
06:00 hours. The recordings included sleep staging.
oxymetry, nasal airflow, respiratory move:
submental electromyography, electrooculogram an
rate. For the purpose of this study, only the AHI (n
of episodes >20/hour of actual sleep time and lastir
seconds) and oxygen desaturation index (ODI, m
minimal oxygen saturation after each event of <
were considered.

Statistical Analysis

Values are expressed as means £ SD. Compz

between dippers and non-dippers were made
Student’s unpaired t-test. Simple linear regressic
applied to examine the relationships of asleep s;
blood pressure, AHI, ODI and left ventricular parai
in the two groups. A P value of < 0.05 was cons
statistically significant. Analysis was performed 1
“STATGRAPH” statistical package.

Results

Table 1 shows the main characteristics of the
patients. There were no significant differences in a
BMI. Nine patients were non-dippers and 12
dippers. In the non-dipper group asleep systol
diastolic blood pressure were significantly higher f
the dipper group, (P< 0.0001 and P<0.01 respectr
There were no significant differences between th
and the ODI indices of the dipper and the non-
groups. However left ventricular parameters
significantly higher in the non-dipper than in the
groups: (LVMI, P<0.001, PWT, P<0.001, IVST, P
and RWT, P<0.01 respectively).

Table 2 shows the results of the correlation coeffici
asleep systolic blood pressure, AHI and ODI w:
ventricular parameters. The best correlations w
asleep systolic blood pressure of the non-dipper
with LVMI (r = 0.58, P<0.0001), and RWT (r = 0.
0.001), while other left ventricular parameters s
less but significant correlations. In the non-dipper
the AHI and the ODI showed slightly higher t
significant correlations with the asleep systolic
pressure.



NON-DIPPERS IN OBSTRUCTIVE SLEEP APNEA

d press; Discussion

the as

1 as thg  Our limited purpose in this preliminary report is to
stolic & stud pOSSlble causes of the absent nocturnal blood
ind asl pressu e dip in some normotensive patients with OSA. A

gmd quality ABPM in this obese sample has resulted in
mall number included in the study of whom 43%
‘* ¢ non-dippers as compared to 50% of normotensives
Urs & " gn... A in other studies (Suzuki et al., 1996). We have
ng, pu E"’" mediate explanation as to why some of our matched
vemeng na ; were non-dippers and whether their left
and hef ventricular hypertrophy is the cause or the result of the
( numb@ ne situation (Hassan, Al-Shafie and Johnstone,
iting > 1 OSA the non-dipper profile is attributed to

ed on
lilog 9

mean sal m response to hypoxia, hypercapnia, ineffectual
<9(?¢ siratory efforts (Bradley and Phillipson, 1985),

| 1S SeC sympathetlc nervous system activity, increased
eft ventricular afterload (Hall and Bradley, 1995) and
f *"“ w‘,fjibarereﬂex sensitivity (Cortelli et al., 1994).
e factors however may explain some but nc-t all the

s of the non-dipping blood pressure observed in this
otensive group. Normotensive offspring of non-
ol T | " pertensive parents were found to have an
' nal pattern of sleep in the form of microarousals
1995) and, normotensive offspring of
usid parents compared with offspring of
y a similar trend in blood pressure (Allemann
1995) Blood pressure data of the parents

R —— S ———— e ————

TABLE 1

Main characteristics and comparisons of blood pressure, left
ventricular parameters and OSA indices of dipper and non-dipper

patients with OSA.

Dippers Non-dippers

Number 12 9
Age (years) 37.2+6.5 35+11.0
BMI (Kg/m?) 36.6 + 3.7 35+4.5
PWT (mm)** 10.3+1.0 11.8+3.2
IVST (mm)** 10.1 £0.7 13.3+1.5
LVID (mm) 45+ 4 46+ 6
RWT* 0.33 +£0.08 036+0.11
LVMI (gm/m*)** 131 £ 17 157 + 28
Awake ASBP (mmHg) 130+ 7 132+ 8
Asleep ASBP*** 106 + 11 124 £ 15
Awake ADBP 79+ 6 82+6
Asleep ADBP* 69+ 10 76 £ 11
AHI n/h 43+ 16 46 £ 19
ODI (mean low Sa0,) % 807 77 % 12

Values are expressed as mean + SD. BMI, body mass index; PWT,
posterior wall thickness; IVST, interventricular septal thickness; LVID,
left ventricular end diastolic dimension; LVMI, left ventricular mass
index: RWT, relative wall thickness; ASBP, ambulatory systolic blood
pressure; ADBP, ambulatory diastolic blood pressure; AHI,
apnea/hypopnea index;.ODI, oxygen desaturation index, SaO,, oxygen
saturation, *P< 0.01, **P <0.001, ***P < 0.0001.

TABLE 2

Regression coefficients of asleep systolic ambulatory blood pressure and OSA indices with left ventricular
parameters in dipper and non dipper patients.

Dippers
ASSBP AHI ODI
0.181 0.050 0.076
0.129 0.07 0,090
-0.053 0.066 0.045
0.120 0.03 0.087
0.236 0.094 0.108

0.192 0.165

0.126 0.144

Non-dippers

ASSBP AHI ODI

0.369** 0.102 0.097

0.372*% 1, 0.093 0.152

0.383% 0.020 0.095

0.465%** 0.031 0.129

0.598*** 0.077 0.086
0.231 0.209
0.109 0.137

vall thickness; IVST, interventricular septal thickness; LVID, left ventricular internal dimension; RWT, relative wall thickness;

“tiar mass index; ASSBP, asleep systolic blood pressure; ASDBP, asleep diastolic blood pressure; ODI, oxygen desaturation index;

pnea index. *P <0.01, **P<0..001, ***P<0.0001.
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