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Characteristics depending on the presence of
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Table 1. Demographic and polysomnographic characteristics of subjects

Table 2. Distribution of catathrenia events according to 3% oxygen desaturation, REM sleep and

sleeping position for OSA (+) and OSA (-) groups
Table 3. Comparison of catathrenia-related indices and depending on the presence of OSA

Table 4. Comparison of number of catathrenia events per period depending on the presence of
OSA

Table 5. Correlations between catathrenia event index and demographic, polysomnographic indices

age depending on the presence of OSA

Table 6. Effects of sleep stage and sleep position on CEl and AHI in patients with catathrenia

Figure 1. A typical example of catathrenia event in polysomnography

Figure 2. Definition of catathrenia event and catathrenia period in this research
Figure 3. An example of catahrenia events in OSA (+) group

Figure 4. An example of catahrenia events in OSA (-) group

Figure 5. Correlation between N1 sleep time, sleep latency and catathrenia event index
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Figure 1. A typical example of catathrenia event in polysomnography
A typical polysomnographic description of catathrenia includes a deep inhalation followed by a
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Table 1. Demographic and polysomnographic characteristics of subjects

o AT e
Age, years 34.4 (12.9) 43.2 (11.2) 26.3 (8.3) 0.001
Sex, male 12 (52.2) 8 (72.7) 4 (33.3) 0.059
BMI, Kg/m2 24.3 (4.8) 27.5 (3.9) 21.4 (3.5) 0.001
Medical comorbidities 3(13.0) 3(27.3) 0 (0.0) 0.093
ESS scores @ 8.0 (5.4) 9.5 (6.3) 6.9 (4.7) 0.442
PLMI >15 /h 1(4.3) 1(9.1) 0 (0.0) 0.740
AHI, /h 3.3(1.1,237) 23.7(9.6, 67.0) 1.2 (0.8, 1.9) <0.001
ﬁiﬁﬁﬁgﬁﬂn ndex.Jh 35(1.2,204) 20.4(10.8,60.7) 14(03,21)  <0.001
Minimum Sa02, % 90.0 (87.0, 94.0) 87.0(76.0,88.0) 93.5(93.0,94.0) <0.001
Total arousal index, /h 21.2 (15.0,30.9) 30.9(21.2,41.1) 15.7 (9.3, 23.6) 0.002
Sleep architecture
TST, min 369.3 (41.5) 361.5 (18.3) 376.5 (55.0) 0.085
NREM, min 299.1 (36.3) 299.0 (26.8) 299.3 (44.6) 0.880
N1, min 85.6 (54.40) 118.1 (62.0) 55.8 (20.0) 0.003
N2, min 169.6 (50.4) 157.6 (55.4) 180.7 (44.8) 0.211
N3, min 32.0 (8.0, 69.5) 8.0 (1.5, 30.5) 56.3 (34.8, 72.0) 0.003
REM, min 68.3 (29.9) 60.7 (28.7) 75.2 (30.6) 0.314
Supine sleep, min 265.4 (102.7) 255.3 (116.1) 274.7 (93.0) 0.833
Nonsupine sleep, min 104.3 (102.5) 106.2 (117.3) 102.6 (92.0) 0.786
Sleep latency, min 5.5(1.5,9.5) 5.5 (0.5, 8.0) 5.5(2.0,9.5) 0.413
WASO, min 11.5(6.5,32.0) 17.0 (9.5, 32.0) 8.9 (3.9, 37.8) 0.413
Sleep efficiency, % 95.5(89.7,97.3) 30.9(21.2,41.1) 15.7 (9.3, 23.6) 0.880

Data are presented as numbers and percentages, means and standard deviations, or medians and

interquartile range.

AHI, apnea-hypopnea index; BMI, body mass index; ESS, Epworth Sleepiness Scale; n, number;
OSA, obstructive sleep apnea; OSA (+), patients with OSA; OSA (-), patients without OSA; PLMI,
periodic limb movements index; REM, rapid eye movement; Sa0O2, arterial oxygen saturation; TST,

total sleep time; WASO, wake after sleep onset.
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10
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Table 2. Distribution of catathrenia events according to 3% oxygen desaturation, REM sleep and
sleeping position for OSA (+) and OSA (-) groups

OSA (+) OSA (-)
(n=881) (n=815) p value
3% Oxygen desaturation 190 (21.6%) 11 (1.3%) <0.001
REM 299 (33.9%) 398 (48.8%)
NREM N1 523 (59.4%) 356 (43.7%)
<0.001
N2 57 (6.5%) 47 (5.8%)
N3 2 (0.2%) 14 (1.7%)
Supine 667 (75.7%) 620 (76.1%) 0.861

Data are presented as numbers and percentages
OSA, obstructive sleep apnea; OSA (+), patients with OSA; OSA (-), patients without OSA; REM,
rapid eye movement
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Table 3. Comparison of catathrenia-related indices and depending on the presence of OSA

Total OSA (+) OSA ()

(n =23) (n=11) (n=12) p value
Number of CEs 59.0 (31.0,120.0)  65.0 (36.0, 142.0)  45.5 (21.3, 107.5) 0.288
Duration of CEs, sec  13.8(10.8,17.5)  15.4(10.8,17.9)  12.5(10.7, 16.7) 0.487
Number of CPs 33.8(13.0.40.0)  49.2(23.0,64.0)  19.8 (5.3, 28.3) 0.032
Duration of CPs 40.4 (24.6,46.1)  29.3(145,40.3)  50.6 (35.4, 55.2) 0.013
CEl, /h 9.4 (4.0, 18.2) 11.2 (5.8, 23.3) 7.3(3.3, 16.3) 0.260
REM CEI, /h 24.4(12.3,39.6)  27.4(16.3,42.1)  20.6 (4.6, 37.8) 0.347
NREM CEI, /h 6.9 (1.8, 12.2) 8.4 (3.6, 15.7) 3.2 (1.8, 12.1) 0.347
Supine CEI, /h 11.8 (5.1, 22.6) 12.2 (7.1, 26.9) 10.0 (2.8, 21.0) 0.456
Nonsupine CEI, /h 9.2 (3.8, 14.2) 11.1 (9.1, 18.3) 47 (3.1, 9.9) 0.016

Data are presented as numbers and percentages or as medians and interquartile ranges.

CE, catathrenia event; CEl, catathrenia event index; CP, catathrenia period; IQR, interquartile range;
NREM, non-rapid eye movement; OSA, obstructive sleep apnea; OSA (+), patients with OSA; OSA
(), patients without OSA; REM, rapid eye movement.

Table 4. Comparison of number of catathrenia events per period depending on the presence of OSA

Total OSA (+) OSA (9 -
(n = 782) (n = 545) (n = 237) P
Number of CEs 214 (1.00,2.00)  1.62(L.00,2.00)  3.34(L.00,400)  <0.001

Data are presented as numbers and percentages or as medians and interquartile ranges.
CE, catathrenia event; OSA, obstructive sleep apnea; OSA (+), patients with OSA; OSA (-), patients

without OSA
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Figure 3. An example of catahrenia events in OSA (+) group
Single catathrenia event is followed by each apnea events. Arrow means each of a
single catathrenia event
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Figure 4. An example of catahrenia events in OSA (-) group
A catathrenia period which is consist of clustered several catathrenia events is
observed. Arrow means each of a single catathrenia event.
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Figure 5. Correlation between N1 sleep time, sleep latency
and catathrenia event index

CEl and N1 sleep time showed positive correlation whereas
CEl and SL showed negative correlation

(CEI: Catathrenia event index, N1: N1 sleep time, SL: sleep
latency)
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Table 5. Correlations between catathrenia event index and demographic, polysomnographic indices
age depending on the presence of OSA

Catathrenia event index, /h

OSA (+) (n=11) OSA () (n=12) Total (n=23)

P p P p P p
Age, years 0251 0457  0.684  0.014 0293  0.175
BMI, Kg/m2 0.128 0707 -0.358 0253  0.302  0.162
ESS scores 0214 0610 0.380  0.249  0.178  0.465
AHI, /n 0.382 0247 -0.193 0548 0268  0.216

3% oxygen desaturation index, /h 0.364 0.272 -0.210 0.512 0.265 0.221
Minimum Sa02, % -0.311 0.352 0.053 0.871 -0.317 0.140
Total arousal index, /h 0.327 0.326 0.189 0.557 0.338 0.115

Sleep architecture

TST, min -0.136 0.689 0.413 0.182 0.077 0.231
N1, min 0.182 0.593 0.503 0.095 0.417 0.048
N2, min -0.445 0.170 0.287 0.366 -0.129 0.556
N3, min 0.073 0.832 -0.392 0.208 -0.280 0.195

REM, min 0.297 0.405 0.136 0.689 0.006 0.646

Supine sleep, min, -0.018 0.958 -0.077 0.812 -0.064 0.771

Nonsupine sleep, min, 0.005 0.989 0.126 0.697 0.060 0.784

Sleep latency, min -0.561 0.073 -0.453 0.139 -0.533 0.009

WASQO, min -0.373 0.259 0.000 1.000 -0.132 0.546

Sleep efficiency, % 0.464 0.151 0.266 0.404 0.376 0.077

AHI, apnea-hypopnea index; BMI, body mass index; ESS, Epworth Sleepiness Scale; OSA,
obstructive sleep apnea; OSA (+), patients with OSA; OSA (-), patients without OSA; REM, rapid
eye movement; Sa02, arterial oxygen saturation; TST, total sleep time; WASO, wake after sleep
onset; p, Spearman correlation coefficient.
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Table 6. Effects of sleep stage and sleep position on CEl and AHI in patients with catathrenia

CEl or AHI, /h, median (IQR)

Sleep stage Sleep position
REM sleep NREM sleep p Supine Non supine p
Total (n = 23) CEl 24.4(12.3,39.6) 6.9(1.8,12.2) <0.001 11.8 (5.1,22.6) 9.2(3.8, 14.2) 0.256
AHI 9.2(2.3,33.0) 2.0(0.6,19.9) 0.010 3.1(1.2,24.8) 3.6(0.8,18.6) 0.027
OSA (+) (n = 11) CEl 27.4(16.3,42.1) 8.4(3.6,15.7) 0.008 12.2(7.1,26.9) 11.1(9.1,18.3) 0.237
AHI 33.0 (26.0,50.6) 19.9 (8.7, 70.3) 0.168 25.6 (14.2, 74.4) 16.5 (5.5, 31.6) 0.028
OSA (-) (n = 12) CEl 20.6 (4.6,37.8) 3.2(1.8,12.1) 0.023 10.0 (2.8,21.0) 4.7 (3.1,9.9) 0.575
AHI 2.5(1.8,3.9) 0.6 (0.6, 1.3) 0.003 1.4 (1.0, 2.2) 0.5 (0.0, 1.7) 0.401

CEl, catathrenia event index; OSA, obstructive sleep apnea; OSA (+), patients with OSA; OSA (-), patients without OSA; IQR,
interquartile range; NREM, non-rapid eye movement; REM, rapid eye movement.
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Difference in Clinical and Polysomnograhic Characteristics

depending on the presence of Obstructive Sleep Apnea in Catathrenia Patients

Kwan Young Park

Department of Neurology, Asan Medical Center, University of Ulsan, Seoul, Republic of Korea

Catathrenia is a disease characterized by a monotonous groaning sound related to
expiration that continuously occurs during sleep. It is a very rare disease, with less than 100 reports
in the literature so far. Due to lack of understand of the characteristics and pathophysiology of
catathrenia, the etiology and classification as a sleep disorder is still controversial. Response to
continuous positive airway pressure treatment varies from patient to patint. From this point of view,
the aim of this study is to analyze clinical and polysomnographic characteristics of catathrenia

patients depending on the presence of obstructive sleep apnea (OSA).

This study is a retrospective study targeting patients who diagnosed as catathrenia through
polysomnography at Asan Medical Center, Seoul, Republic of Korea. Patients were divided into two
groups: OSA (+) group and OSA (-) group. Demographic, clinical, and polysomnographic factors
were analyzed in overall catathrenia patients and subgroups. For statistical analysis, Student’s t-test,

Mann-Whitney test, Wilcoxon signed rank test, and Spearman’s rank-order correlation were used.

Comparing two subgroups divided by presence of OSA, total arousal index was higher, the
N1 sleep time was longer, whereas the N3 sleep time was shorter in OSA (+) with statistical
significance. The difference seems to be caused by more frequent arousal when OSA is present.
There was no significant difference in the number and duration of catathrenia events per patient
between the OSA (+) group and the OSA (-) group, however the number of catathrenia periods was
higher in the OSA (+) group, and the duration was shorter in the OSA (+) group. Actual

polysomnography also showed this heterogenic pattens: sleep apnea followed by 1-2 catathrenia
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events was mainly observed in the OSA (+) group, whereas 2-3 or more catathrenia events appeared

in clusters in the OSA (-) group, which heterogeneous patterns were observed.

Analysis of the correlation between catathrenia event index and demographic factors, sleep
index measured in polysomnography for all catathrenia patients showed that N1 sleep time showed
a positive correlation and sleep latency showed a negative correlation with catathrenia event index.
When Wilcoxon signed rank test between REM sleep status, sleep posture and catathrenia event
index was performed, REM sleep status showed significant correlation with catathrenia event index
regardless of the presence of OSA, in contrast to sleep posture which did not show correlation with

catathrenia event index.

The correlation between REM sleep and catathrenia event index regardless of the presence
of OSA is an overall characteristic of catathrenia. However, heterogeneous patterns of catathrenia
were found according to the presence of OSA: 1-2 catathrenia events following sleep apnea event
and a continuous cluster of 2-3 or more catathrenia events. These findings suggest that catathrenia

is not a disease with a single pathophysiology, but a group of diseases with a heterogeneous nature.

Key words: Catathrenia, REM sleep, Sleep position, Obstructive sleep apnea
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