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Study Aims

Amyotrophic lateral sclerosis is the commonest motor neuron disease with incidence of 0.8 per
100,000 person—years in Chinese. Respiratory muscle function has been proposed to be a strong
predictor of quality of life (QoL) and survival in ALS. Some studies suggest that most patients
with ALS developed hypoventilation when their vital capacity (FVC) is less than 50% of predicted
value. However, the incidence of hypoventilation and factors associated with hypoventilation in
ALS patients is not clear. Also, there is still no consensus as to which physiologic marker should
be used as a trigger for the initiation of non-invasive ventilation (NIV) in ALS patients. The
conflicts of studies come from variable subgroup of ALS, pulmonary function at enrollment,
techniques used to diagnose ALS, time to apply NIV, and target endpoint. Therefore, this project
aimed to study ALS patients who had relatively preserved respiratory muscle function and no
respiratory failure at clinical to achieve three goals: (1) To determine the incidence of]
hypoventilation in ALS patients (2) To identify the clinical characteristics and risk factors
associated with hypoventilation in ALS patients (3) To determine the effect of early intervention

with NIV on the prognosis of ALS patients

Method

Study design: A randomized, controlled trial

Participants: ALS patients whose FVC 50%-80% of predict, Pimax <60mmHg, and daytime
PaCO,<50mmHg

Protocol: Eligible patients with whole-night polysomnography (PSG) and transcutaneous CO,
(PtcCOy). Thirty enrolled patients were randomized to standard treatment or NIV. The primary
endpoint of prognosis was the changes of PtcCO, and PaCO2. The secondary endpoint was
survival, unexpected admission or clinic visiting, daytime function and QoL (SF36).

Statistic: The baseline demographics of patients with or without hypoventilation were compared to
determine the factors associated with hypoventilation in ALS patients. The impact of NIV in ALS
patients was determined by comparing the primary and secondary goals between standard

treatment and NIV group. A two-sided p value of < 0.05 was considered statistically significant.
Result
From Nov, 2009 to Sep, 2010, a total of 48 ALS patients were screened. Eleven patients were

eligible for the study. The demographic included mean age 62.2+10.1, mean BMI of 19.9+3.2,
mean FVC of 61.849.3 %, and mean Pimax of 30.7£10.9. After PSG study and PtcCO,




monitoring, 5 of 10 (50%) had nocturnal hypoventilation. Compared to patients without

hypoventilation, patients with nocturnal hypoventilation were older (69.2 vs. 56.8, p=0.047) ,
sleepier (Epworth sleepiness score, 13.0 vs. 5.6, p=0.035) and had poorer Pimax (21.4 vs 36.0,
p=0.025) . Two patients entered randomization, with one in NIV group and the other in control

group. The one in NIV group dropped out because of poor tolerance of NIV.
Conclusion

The first-year data of our study could had reached the Aim one and two. First, the
prevalence rate of nocturnal hypoventilation was 50% in patients with relatively preserved
respiratory muscle function. Second, the clinical characteristics associated with nocturnal
hypoventilation included older age, higher severity of daytime sleepiness and poorer Pima.
However, the Aim 3, the effect of early intervention with NIV on the prognosis of ALS
patients, needs more patients and longer follow-up period to determine. The future plan are to
(1) Recruit more patients through collaboration with other medical center and promotion of
awareness in community (2) Follow-up patients who have normal pulmonary function to
determine how long it takes to develop nocturnal hypoventilation (3) Follow-up patients who

are randomized to conservative treatment or NIV for three years
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Table 1. Clinical Characteristics of eligible patients (FVC 40%-80%predict, Pimax<60)

All eligible No nocturnal Nocturnal P value
patients hypo entilation hypoventilation
(n=11) (n=5) (n=5)
Age, year 62.2+10.1 56.8+ 7.3 9.2+ 10.5 0.047*
Male sex, n(%) 6 (54.5) 3 (60.0) 2 (40.0) 1.000"
BMI, kg/m’ 19.9+3.2 18.2+£3.9 20.7+ 1.8 0.175%*
Neck circum. ,cm 35.614.2 33.0£3.5 37.2+3.8 0.115%*
Waist circum., cm 84.3+13.1 78.6+ 16.0 90.8 +8.6 0.075*
ESS 9.4+5.3 5.6+4.2 13.0+4.4 0.035*
FSS 5.4+1.4 5.0+1.3 5.8+1.7 0.249*
Pulmonary function
FVC,L 1.8+0.7 1.9+0.5 1.5+£0.5 0.175%*
FVC%predict 61.8+£9.7 59.7+10.2 61.4+9.1 0.754*
FEVI, L 1.5+0.5 1.6+0.4 1.3+0.3 0.173*
FEV1%predict 66.5+£13.3 61.0+£11.2 70.8+£15.8 0.251*
FEV1/FVC,% 84.0+7.9 84.5+9.7 84.1+7.7 0.917*
Pimax, mmHg 29.8+£12.0 36.0+£7.6 21.4£3.4 0.025%
ABG




PaCO2, mmHg
PaO2, mmHg

Polysomnography

TST, min
Sleep efficiency, %
AHI
Desaturation index
Lowest SpO2, %
Tsp02<90%, %
Arousal index
Highest PtcCO2
NREM
REM
Mean PtcCO2
NREM
REM

39.443.0
96.2+19.0

270.8+108.1
69.44+26.2
8.6+7.6
3.6£2.8
87.7+4.9
11.9+27.8
13.4+20.4

53.84£7.5
52.245.4

48.9+7.3
47.5+£2.8

37.443.6
106.7£25.7

295.5437.2
78.5+15.4
5.5¢4.6
2.3£3.2
90.6+3.8
0.5£1.0
6.0+4.1

48.7+£3.0
49.7+£3.0

45.1+2.4
46.4£2.5

40.842.2
89.2+14.4

246.0+153.0
60.3+33.2
11.749.3
4.9£1.7
84.8+4.3
23.3+£37.6
20.8+28.0

58.8+7.3
55.3+6.5

52.748.8
49.3£2.5

0.248*
0.248*

0.251*
0.465*
0.251*
0.168*
0.036*
0.095*
0.175*

0.016*
0.050*

0.076*
0.180*

Abbreviation: BMI: body mass index; ESS: Epworth sleepiness score; FSS: fatigue severity scale;
TST: total sleep time, AHI: apnea-hypopnea index, TSpO2<90%: % total sleep time with
Sp02<90%; PtcCO2: transcutaneous CO2.

* Mann-Whitney test,” Fischer exact test

CALS pRERIREHF UT RGEH

b H FVC>80%7F iRl e 14 4 » ji screening B 4% 3-6 B 7 (iR 4 7 &2 Ki%)
BB R T AT A S AR R 0 ALS R R 0 pARE R D & H R HF MT
i 9 % A (Table2) -

Table 2. Pulmonary function tests of 14 patients with FVC>80%predict

Case no. BT G P3P FVC FEV1 Pimax
1 2010-09-07 2.19(114.7%) 1.73(120.2%) 84
2 2010-09-14 2.59(111.9%) 2.36(122.2%) N/A
3 2010-05-12 4.13(105.0%) 3.42(102.8%) 90

4 2010-09-14 3.78(102.5%) 2.63(86.4%) N/A
5 2010-06-01 2.6(101.8%) 2.31(108.4%) 51

6 2010-09-28 2.33(101.4%) 1.93(101.4%) 28

7 ERER ]

8 2010-05-13 2.12(100.1%) 1.84(105.4%) N/A
9 2010-04-26 2.42(100%) 1.98(99.4%) 68

9




10 2010-07-20 2.28(95%) 2.17(108.2%) 37
11 2010-09-08 2.05(93.6%) 1.88(104.9%) 51
12 2010-05-26 3.11(92.9%) 2.94(106.1%) 83
13 2010-04-16 1.8(84.6%) 1.32(75.6%) 43
14 2010-09-21 1.87(66.8%) 1.66(67.6%) 76
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