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Fig. 1 The cumulative occurrence of the time (month) from onset
to diagnosis (1990-2013, n = 190).

The time from onset to diagnosis has become to be faster in ALS

patients after 2000 (11 months, red dot) compared with those (15

months, black line) before 2000 (P = 0.024) by calculation from

cumulative curve.
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Fig. 2. The choice (%) of TIV more than two decades before (blue

box) and after (yellow box) 2000 divided into patients < 65

or >65 years old at the time of TIV (1990-2013, n = 190).
A higher proportion of TIV in ALS patients under 65 years was noted
than those over 65 years. Patients < 65 years old showed a steady
high rate of TIV over the past two decades, whereas choice of TIV
in patients >65 years significantly increased from 10% to 25% (*P =
0.027) more than past two decades. TIV = tracheostomy invasive
ventilation.
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Fig. 3 The frequency (%) of ventilation support (TIV and NIV) in each 5 years from 1990 until 2013 (n = 190).
NIV had become a standard option in ALS after 1996. The rate of TIV increased from 1990 until 2010. After 2010,
it seems that the standard use of NIV reduced the frequency of TIV. TIV = tracheostomy invasive ventilation, NIV

= non-invasive ventilation.
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Fig. 4 Kaplan-Meier plots for patients with natural course, NIV and
TIV (1990-2013, n = 190).

Median survivals were 32 months (black line, natural course), 43

months (blue dot, NIV) and 75 months (red line, TIV), respectively.
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Table 1

modified from reference 8)) (n = 160).

BRPRM#ZZ 56 %45 (2016 : 4)

Survival analyses of post-TIV period (from primary endpoint to secondary endpoint)

variables HR (95% C.I) MST (M) P

Age (< 65y/> 65Y) 0.11 (0.05-0.21) 74/23 0.002
2000 (before/after) 0.64 (0.36-1.15) 42/47 0.655
Male/Female 1.05 (0.75-1.46) 43/52 0.247
Spouse (+/-) 0.31 (0.09-0.98) 52/29 0.045
Bulbar/Spinal onset 1.44 (0.55-3.67) 45/49 0.758
Faster/Slower PE 1.54 (0.78-3.26) 42/52 0.198
PEG (+/-) 0.82 (0.40-1.69) 49/45 0.594
Preserved LMN (+/-) 0.89 (0.44-1.84) 48/45 0.762
Hospital/Home 2.92 (1.34-6.41) 29/62 0.007

PE; primary endpoint. LMN; lower motor neuron. Spinal onset = upper limbs onset + lower

limbs onset.

Table 2 The comparisons in clinical characteristics of ALS patients who had underwent and refused TIV

modified from reference 8) (n = 160).

Variables TIV (+) (n = 52) TIV (=) (n = 108) P
After/before 2000 (n) 30/22 50/58 0.176
Male/Female (n) 35/17 56/52 0.064
Age (under/over 65 years) 38/14 44/64 <0.001
Spouse (n) 44 (85%) 70(65%) 0.009
Bulbar onset (n) 12 (23%) 28 (26%) 0.696
Onset to Diagnosis (M) 11.4+7.93 14.3+10.14 0.002
Onset to primary endpoint (M) 31.2*21.1 41.4+275 0.009
Faster primary endpoint < 32M 33 (63%) 46 (42%) 0.013
AALSFRS-R (under/over 0.67) 11/20 29/20 0.038
NIV (n) 20 (38%) 22 (20%) 0.015
Preserved LMN (n) 19 (37%) 24 (22%) 0.033
bulbar/limb preservation 13/6 19/5 0.423

Survival analyses of post-TIV period (from primary endpoint to secondary endpoint) modified from reference 8)

(n = 160). M = month, n = number of patients.
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Table 3 Multivariate logistic regression analysis for variables related
to TIV adaptation modified from reference 8) (n = 160).

variables oD 95% CI P

Age at TIV 1.05 1.01-1.09 0.012
Gender (M/F) 1.49 0.72-3.09 0.280
Onset to Diagnosis 0.97 0.94-1.31 0.207
Primary endpoint 2.07 1.05-4.07 0.034
Preserved LMN 1.99 0.85-3.85 0.125
Spouse 2.05 1.04-6.56 0.036
NIV 2.18 0.98-4.81 0.055
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Fig. 5 The rate of TIV all over the World.
In Western countries, TIV has seldom been applied for ALS except Italy, Spain and Denmark.
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Abstract

Tracheostomy and invasive mechanical ventilation in amyotrophic lateral sclerosis: decision-making
factors and survival analysis

Fumiharu Kimura, M.D., Ph.D."

YDivision of Neurology, Department of Internal Medicine (I), Osaka Medical College

Background: Invasive and/or non-invasive mechanical ventilation are most important options of respiratory
management in amyotrophic lateral sclerosis. Methods: We evaluated the frequency, clinical characteristics, decision-
making factors about ventilation and survival analysis of 190 people with amyotrophic lateral sclerosis patients from 1990
until 2013. Results: Thirty-one percentage of patients underwent tracheostomy invasive ventilation with the rate
increasing more than the past 20 years. The ratio of tracheostomy invasive ventilation in patients >65 years old was
significantly increased after 2000 (25%) as compared to before (10%). After 2010, the standard use of non-invasive
ventilation showed a tendency to reduce the frequency of tracheostomy invasive ventilation. Mechanical ventilation
prolonged median survival (75 months in tracheostomy invasive ventilation, 43 months in non-invasive ventilation vs
natural course, 32 months). The life-extending effects by tracheostomy invasive ventilation were longer in younger
patients <65 years old at the time of ventilation support than in older patients. Presence of partners and care at home
were associated with better survival. Following factors related to the decision to perform tracheostomy invasive
ventilation: patients <65 years old: greater use of non-invasive ventilation: presence of a spouse: faster tracheostomy:
higher progression rate; and preserved motor functions. No patients who underwent tracheostomy invasive ventilation
died from a decision to withdraw mechanical ventilation. Conclusion: The present study provides factors related to
decision-making process and survival after tracheostomy and help clinicians and family members to expand the
knowledge about ventilation.

(Rinsho Shinkeigaku (Clin Neurol) 2016;56:241-247)
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