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COMORBIDITY refers to the total
burden of (chronic) illness other than

that specific disease of interest

(Gikisen R et al 2001)
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Diagnosi

Popolazione piu longeva

Lunga storia di malattia
Esposizione a terapie diverse.....
Sintomi (fatica, dolore)
Disabilita

Ricerca gravidanza

Scelta e gestione delle terapie



Aging and multiple sclerosis
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PATTERNS OF COMORBIDITY IN ELDERLY PATIENTS
WITH MULTIPLE SCLEROSIS

STEVEN T. FLEMING'* and RoBeRT L. BLAKE JR?

1324 Clark Hall, Health Services Management and *Family and Community Medicine,
University of Missouri, Columbia MO, 65211, USA.
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Abstract—This study explored the prevalence of comorbid conditions in hospitalized
patients with multiple sclerosis (MS) who were 65 years of age or older. Using 1989 data
from the Quality of Care Medicare Provider Analysis and Review (MEDPAR) file,
hospitalized MS patients were compared with respect to discharge diagnoses to an age-
and sex-matched group of hospitalized patienis without M5. As expected, the following
discharge diagnoses were more common (P < 0.05) for MS patients: urinary tract
infection, pneumonia, septicemia and cellulitus. In contrast, MS patients were less likely
(P < 0.05) to have discharge diagnoses of acute myocardial infarction, heart failure,
hypertension, angina pectoris, cerebrovascular disease, diabetes mellitus and chronic
obstructive pulmonary disease. Possible explanations include under-reporting of certain
comorbid conditions on discharge records of MS patients, a protective effect of MS or
its treatment, reduced prevalence of risk factors, disproportionate mortality in younger
MS patients with comorbidity and the benefits of medical surveillance.

Multiple sclerosis/epidemiology Comorbidity Prevalence Chromic disease/
cpidemiclogy  Cardiovascular diseases  Diabetes mellitus Neoplasms

J Olis Epldemiol Vol 47, No. 10, pp. 1127-1132, 1994




Effetto della comorbidita sul trattamento

Impedire la cura (multiple barriere al self
care, multiterapia)

Influenzare su frequenza e intensita del
trattamento delle condizioni coesistenti

Influenzare su aderenza e persistenza
Influenzare efficacia, sicurezza e tollerabilita

Aumentare il rischio di interazione tra farmaci
e tra farmaco e malattia

Marrie et al Neurology 2016



Table 2. The prevalence of comorbidity in multiple sclerosis in population-based studies.

Comorbidity No. studies I statistic Meta-analysis estimate
(95% CI)

Alcohol abuse 1 - 14.8*
Anxiety 8 99.2 21.9 (8.76-35)
Asthma 3 93.1 7.46 (2.50-12.4)
Autoimmune

Ankylosing spondylitis 1 - 1.78*

Diabetes type [ 4 66.7 0.02 (0-0.58)

IBD 1 - 0.78*

Myasthenia gravis 1 - 0.20*

Psoriasis 1 - 7.74%

Rheumatoid arthritis 2 3.94 2.92(1.8-4.0)

SLE 1 - 2.90*

Thyroid disease 3 95.4 6.44 (0.19-12.7)
Bipolar disorder 1 - 5.83*
Cancer

All types 5 90.8 2.23(1.18-3.29)

Breast 1 - 2.01=

Digestive system 1 - -

Thyroid 1 - 0.48=

Vulvar 1 - 0.672

Lung 1 -

Skin cancer 1 - 0.48=

Multiple myeloma 0 - 0.972
Cardiac arrhythmia 1 - 4.52
Chronic lung disease 2 99.3 10.0 (0-20.9)
Congestive heart disease 1 - 1.82
Depression 15 97.3 23.7 (17.4-30)
Diabetes 8 98.0 0.76 (0.67-0.84)
Diabetes type II 1 - 8.57
Drug abuse 1 - 2.5
Epilepsy 11 93.9 3.09 (2.01-4.16)
Eye disease

Cataracts 2 - -

Glaucoma 2 - —

Macular degeneration - - -
Fibromyalgia 1 - 6.822
Gastrointestinal

IBS 1 - 12128

Viral hepatitis 1 3.45°
Hyperlipidemia 3 94.9 10.9 (5.6-16.1)
Hypertension 2 89.9 18.6 (13.9-23.2)
Ischemic heart disease 3 97.6 2.50 (0-5.77)
Peripheral vascular disease 2 88.2 2.40 (0-5.14)
Psychosis 2 97.8 4.3 (0-10.3)
Stroke (any) 2 97.4 3.28 (0-8.98)
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Comorbidity delays diagnosis and increases

R.A. Marrie, MD, PhD

disability at diagnosis in MS R Fiooin, MD

G. Curter, PhD
Neurology® 2009;72: 117-124 T. Tyry, PhD

D. Campagnolo, MD

T. Vollmer, MD

Table 2 Mean (SD) diagnostic delay in years among NARCOMS participants by age at symptom onset, and presence or absence of comorbidity at diagnosis of multiple sclerosis (n = 8,983)

Age at symptom onset

<25y =25y and <40y =40y

Unaffected, Affected, Difference Unaffected, Affected, Difference Unaffected, Affected, Difference
Comorbidity category mean (SD) mean (SD) (95%Cl) mean (SD) mean (SD) (95%Cl) mean (SD) mean (SD) (95% CI)

Vascular 9.9(87) 187(11.0) 8.8(7.5-101f 5.9(6.1) 9.3(7.6) 3.4 (2.9-4.0 3.6(3.9) 4.9(4.7) 1.3(0.9-1.8¢
Autoimmune 10.1(9.0) 16.4(9.8) 6.3 (49-78) 6.2(6.4) 89(71) 2.7 (2.0-3.4) 37(41) 5.2(4.7) 1.4(08-2.1)
Musculoskeletal 10.1(8.8) 19.0(10.6) 89(7.4-1051 6.0(6.3) 107 (7 .4) 4.7 (3.9-5.4) 3.7 (4.0) 6.0(5.2) 2.3(1.6-3.01
Gastrointestinal 10.1(9.0) 14.6 (9.9) 45(32-57) 6.2(6.4) 82(7.0 2.0(1.4-2.7 3.9(4.2 4.5(4.8) 0.6 (-0.06 to 1.3)
Visual 9.9(8.7) 20.2(9.2) 103(7.5-13.0r 6.0(6.2) 101(7.8) 4.1 (2.7-5.5) 3.7(4.0 5.6(5.0) 1.9(0.7-3.2)*
Mental 9.9(8.9) 14.6(10.0) 6.3 (4.9-7.6) 6.0(6.3) 8.0(6.8 2.0(1.6-2.5)" 3.9(4.2 4.2(4.3) 0.3(-0.2t0 0.8)8

Odds ratios and 95% Cls for the association of comorbidity category at diagnosis and
degree of disability at diagnosis in white NARCOMS participants enrolled within 2 years of
diagnosis (n = 2,237)

Adjusted” Adjusted for dlagnostic delay”

Moderate vs mild Severe vs mild Moderate vs mild Severe vs mild

Comorbldity category OR 95% CI OR 95% CI OR 95% ClI OR 95% CI

Vascular 1.12-2.05 0.77-1.44 132 0.97-1.80 0.63-1.20
Musculoskeletal 1.04-2.28 1.25-2.63 1.35 0.91-2.01 1.06-2.27
Mental 0.97-1.71 1.23-2.14 1.23 0.92-1.63 1.16-2.02
Overwelght! 0.78-1.50 0.74-1.42 1.02 0.74-1.43 0.68-1.29
Obeslty* 1.02-1.87 0.91-1.67 1.33 0.98-1.80 0.86-1.57




Comorbidity increases the risk of
hospitalizations in multiple sclerosis

MNeurology® 2015;84:350-358

Annual age-standardized hospitalization rates in the multiple sclerosis (MS) and matched
populations by comorbidity status from 2007 to 2011
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Intensive care unit admission 1n multiple
sclerosis

Increased incidence and increased mortality Nourology® 2014;82:2112-2119

Average annual age-spedfic inddence rates: MS population and the
general population controls
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Taxt boxes show incidence rate ratios comparing incidence of ICU admission by age group in
MS with the matched GP cohort. GP = general population; ICU = intensive care unit; MS =
multiple sclerosis.

Table 4 Percent age-specific mortality 1 year after intensive care unit admission in multiple sclerosis as
compared with the matched cohort from the general population

General population Multiple sclerosis

Ma. at risk Maortality (95% C1) Mo. &t risk Mortality (95% C1) Rate ratio (85% CI)
13.3 (6.55-20.00 14 500 (23.8-76_2] 377 (1L45-811)
128 (10.:6-15.00 173 (10.:2-24 3) 1.34 (079-199)
218(18.7-241) 330 (23.3-42.6) 1.50 (1.04-203)

Abbreviatiore Cl = confidence interval




Health care utilization before and after intensive care unit admission
in multiple sclerosis

Ruth Ann Marrie *°* Charles N. Bernstein *¢, Christine A. Peschken ®®, Carol A. Hitchon 2,
. d . b,c ab,d
Hui Chen ®, Randall Fransoo ™, Allan Garland Multiple Sclerosis and Related Disorders 4 (2015) 296-303

Outcome Unadjusted Adjusted

Rate ratio 95% Cl Rate ratio 95% (4

Any hospitalization® 1.24
Number of hospital days® 1.18
Number of physician visits® 1.09

0.7e, 2.01 L1/
0./6,1.83 330
092, 130 110

'
Table 5

Health care utilization in the year after ICU admission in the MS population vs. the matched general population.

0.69, 1.98
.38, /.15
0.92, 1.31

Outcome

Matched-I1CU MS-ICU Crude rate ratio Standardized® rate ratio
(n=284) (n=93) (95% CI) (95% CI)
Any 11 hospitalizations, n (%) 20 (7.04) 7(75) 1.07 (0.37, 2.31) 1.60 (0.42, 4.13)
Any hospitalizations after ICU, n (%) 96 (33.8) 36 (38.7) 114 (0.81, 1.54) 1.32 (0.85, 2.03)
Mo. hospital days after [CU per person-year, median (p25-p75) 0(0-3) 0(0-9) 214 (101, 4.05) 3.11 (1.34, 5.90)
Mo. physician visits per person-year, rate (std error) 7.8 (017 16.7 (0.44) 112 (0.94, 1.35) 135 (1.05, 1.78)
Total prescription drug costs per person-year, rate (std error) 1916.1 (2.8) 3052.4 (6.5) 1.59 (122, 2.08) 2.06 (1.38,13.7)
PCH before ICU, n (%) 5 5 7.63 (153, 27.9) 11.5 (2.10, 42.7)
PCH after ICU, n (%) 6(2.11) 8 (8.6) 4,07 (1.31,13.7) 5.85 (1.90, 20.9)

onclusions: J admussion 1s higher among persons wit er prior
health care utilization. Health care utilization remains high after ICU admission. Efforts to prevent ICU

admission in this population are needed.




Emergency Medical Care of Multiple Sclerosis Patients:
Primary Data from the Mount Sinai Resource Utilization
in Multiple Sclerosis Project

Background and Purpose There has been no systematic analysis of emergency department
(ED)) utihization in the nmltiple sclerosis (MS) population. We investigated the acute-care needs
of MS patients using ED as a route for enfry into healthcare services.

Methods ED visits made by MS patients were identified. Data extracted included demograph-
ics, medical/neurological nstory, and workup/management in the ED.

Results The Mount Sinai ED) received 369 wisits from 224 MS patients dunng a 3-year penod,
of whom 33.5% were covered by Medicaid and 12 9% were uminsured. Patients with an Expand-
ed Disability Status Scale score of =6 accounted for 54%, 50.5% of relapsing remitting MS pa-
tients were being treated with disease-modifying therapies, and 74.5% of the ED wisiis were non-
neurclogical Patients with mmld-to-moderate MS were more likely to present to the ED for 1ssues
directly related to MS such as acote exacerbations, while those with severe MS presented more
often due to medical issnes indirectly related to MS, such as unnary tract mfections (p<0.0001).

Conclusions Most MS patients seelang ED care suffer from acuote nonnenrological problems.
The MS patients presenting to the ED tended to be underinsured, had high levels of disability,
and were undertreated with disease-modifying therapies. The acute-care needs of MS patients
evolve over the disease course, as do the resources that mmst be uhlized in providing emergency
care across the spectrum of MS seventy Understanding the characteristics, problems, and needs
of M5 patients vtilizing the ED is an important step in improving care i this population from
both chimcal and public health perspectives. J Clin Neurol 2014;10(3):216-221




Critical Iliness in Patients with Multiple
Sclerosis: A Matched Case-Control Study

Anush Karamyan', Martin W. Diinser?, Douglas J. Wiebe®, Georg Pilz", Peter Wipfler',

Vaclav Chroust’, Helmut F. Novak’, Larissa Hauer®, Eugen Trinka', Johann Sellner'*

PLOS ONE | DOI:10.1371/journal.pone.0155795 May 31, 2016

Table 1. Reasons for ICU admission and clinical characteristics of patients with MS.

Parameter MS patients (n = 61) Pre-planned admissions (n = 18) Unplanned admissions (n = 43) p value

Female, n (%) 39 (63.9) 10 (25.6) 29 (74.4) 0.28
Age at first admission, y 48 (29) 40.5 (17.5) 60 (20) 0.02
Age group, y, n (%) 0.02
<40 20 (33.3) 8 (40) 12 (60)

40-59 21 (35) 9 (40.9) 13 (69.1)

=60 19 (31.7) 1(5.3) 18 (94.7)

Years since MS diagnosis 9(13) 2(6.8) 13 (23) 0.002
CCl, n (%) 0.07
0 26 (42.6) 11 (42.3) 15 (67.7)

1=2 24 (39.3) 7 (26.9) 19 (73.1)

=2 11 (18.1) 0(0) 8 (100)

EDSS score 4.5(3.3) 3 (2.3) 8.5 (5.4) 0.002

Reason for admission
Respiratory dysfunction 21 (34.4) 0(0) 21 (100)
Circulatory dysfunction 5(8.2) 01(0) 5 (100)
Impared consciousness 5(8.2) 2 (40) 3 (60)
Status epilepticus 5(8.2) 0(0) 5 (100)
Infection 3 (4.9) 0(0) 3 (100)
Plasma exchange 13 (21.3) 13 (100) 01(0)
Drug administration 3(4.9) 3 (100) 0(0)
PML 3 (4.9) 0(0) 3 (100)
Sepsis 2(3.3) 0(0) 2 (100)
Trauma 1(1.6) 0 (0) 1 (100)
SAPS |l score at first admission 20 (14.8) 13 (3.5) 225 (27) 0.002
TISS-28 score at first admission 26 (6) 24 (3.8) 26.5 (7) 0.02
ICU length of stay at first admission, d 5 (30.6) 5 (2.5) 4 (7.8) 0.6
Readmitted patients, n (%) 13 (21.3) 3(23.1) 10 (76.9) 0.42
Cumulative number of admissions, n 86 27 59
ICU length of stay in total, d 5 (33.9) 5(4) 4 (9.5) 0.7
Respiratory support, n (%) 13 (21.7) 2(14.3) 12 (85.7) 0.14
ICU mortality, n (%) 7 (11.7) 0 (0) 7 (100) 0.009
Post-ICU mortality, n (%) 12 (20) 0(0) 12 (100) 0.09
3-month-mortality 7 (11.7) 0(0) 7 (100) 0.08
6-month-mortality 8 (13.3) 0(0) 8 (100) 0.06

1-year-mortality 9 (15) 0 (0) 9 (100)



Table 2. Causes of admission, ICU characteristics and mortality in patients with MS and non-MS controls.

Crude OR Cl95% p value Adjusted OR® Cl 95% p value
Causes of admission to the 16U

Respiratory disease/infection 8.52 3.63-20 <0.001 7.86 3.02-2042 <0.001

Cardio-/cerebrovascular disease 0.09 0.03-0.23 <0.001 0.09 0.03-0.24 <0.001
Neuro-/psychiatric disease* 0.32 015-0.7 0.004 0.38 0.15-0.97 0.02
Infection** 4.32 1.63-11.46 0.003 3.71 1.29-10.68 0.02

Intervention® ** 15.77 4.33-56.97 <0.001 8.13 2.11-31.26 0.002

Other**** 0.8 0.2-3.19 0.6 0.63 0.11-3.56 0.29
cCl 1 0.99-1 0.83 na. n.a. na.
SAPS I 0.98 0.97-0.99 <0.001 n.a. n.a. n.a.
TISS-28 for the first admission 0.999 0.998-0.999 0.005 n.a. n.a. n.a.
ICU length of stay for first admission, d 1.01 0.99-1.03 0.32 n.a. n.a. n.a.
Mumber of readmissions, n 2.53 1.05-6.05 0.04 n.a. n.a. n.a.
ICU length of stay in total, d 1.02 0.99-1.03 013 n.a. n.a. n.a.

ICU mortality 4.72 1.41-15.78 0.01 4.3 1.21-15.29 <0.001
3-month mortality 3.05 1-9.31 0.049 2.83 0.85-9.58 0.15
6-month mortality 2.94 1.02-8.46 0.046 273 0.87-8.58 0.14
1-year mortality 3.27 1.12-9.17 0.02 3.36 1.095-10.34 0.09
Mortality over the study period 4.02 1.57-10.35 0.004 4.21 1.49-11.85 0.04

PLOS ONE | DOI:10.1371/journal.pone.0155795 May 31, 2016




Comorbidity in multiple sclerosis is
associated with diagnostic delays and
increased mortality

Table 4

Mo. with comorbidity
at or after MS onset

Psychiatric comorbidity vs not 1689
Cerebrovascular comorbidity vs not
Male
Female
Cardiovascular comorbidity vs not
Male
Female
Lung comorbidity vs not
Male
Female
Diabetes comorbidity ws not
Autoimmune comor bidity ve not
Cancer comorbidity va not

Parkinson disease comorbidity vs not

Mo. without comorbidity
at or after M5 onset

BE&7S

Neurology® 2017;89:1668-1675

Starting point: M5 onset

Hazard ratios [HRs) of death in multiple sclerosis (MS) cases with and without severe psychiatric or somatic comorbidity

Starting point: MS diagnosis

HR [85% Cl}

242(167-301)

1.43(1.14-1 78]

247 (2.05-2.98]

116(0.93-1.44]

1.69(1.35-205)

16811.33-212)
128(1.05-1.56)
1.39(1.05-185]
1.08(0.84-138]
3.51(2.94-4.19)

285(1.34-6.06)

p

=0.0005

HR [85% CI)

254 (175-3.68]

144 (115-1.79]

228 (190-2.78]

120 (0.96-1.49]

154 (1271 87)

167 (132-211)
110 (081-1.34)
139 (105-1 84]
103 (081-1.32)
323 (271-3.84]

267 [126-5.68)

[}

<0.0005




Causes of death among persons with multiple sclerosis

Gary R. Cutter®*, Jeffrey Zimmerman °, Amber R. Salter?, Volker Knappertz ¢,
Gustavo Suarez ©, John Waterbo

l'h f

, Virginia ]. Howard , Ruth Ann Marrie
Multiple Sclerosis and Related Disorders 4 (2015) 484-490

Table 5.
Underlying Cause-Specific Deaths Among NARCOMS participants, n (% of deaths), for Selected Disease Categories Stratified by Age Group at Enrollment and Sex.

Age Group Sex Accidents Cancer MS Major CV Other Pneumonia Septicemia Suicide

25-39 Female 3(1.0) 21 (71) 141 (48.0) 29 (9.9) 72 (24.5) 10 (3.4) 8 (2.7 10 (3.4)
Male 6(3.1) 9(4.7) 110 (57.6) 23 (12.0) 24 (12.6) 6(3.1) 7(3.7 6(3.1)
40-54 Female 9(1.8) 69 (14.0) 214 (43.3) 61 (12.3) 105 (21.3) 11 (2.2) 16 (3.2) 9(18)
Male 10 (2.3) 33 (7.7) 199 (46.4) 73 (17.0) 81 (18.9) 14 (3.3) 13 (3.0) 6 (14)
55-64 Female 4(1.0) 64 (16.1) 147 (37.0) 71 (179) 88 (22.2) 15 (3.8) 5 (1.3) 3(0.8)
Male 9(2.2) 52 (12.5) 161 (38.7) 76 (18.3) 81(19.5) 20 (4.8) 5(1.2) 12 (2.9)
65-74 Female 2(11) 32 (16.8) 62 (32.5) 41 (21.5) 41 (21.5) 7(3.7) 6 (3.1) —(=)
Male 3(0.9) 39 (11.8) 123 (372) 76 (23.0) 61 (18.4) 23(70) 4(12) 2 (0.6)
75+ Female (=) 3 (4.4) 19 (275) 17 (24.6) 20 (29.0) 8 (116) 2(29) (=)
Male 1(0.9) 12 (10.4) 36 (31.3) 24 (20.9) 33 (28.7) 9 (7.8) (=) (=)

NARCOMS=MNorth American Research Committee on Multiple Sclerosis; MS=Multiple Sclerosis; CV=Cardiovascular
-

MR per 1000 patient-years Crude MRR
{95% CI)

M5 cohort Non-MS cohort
All causes 10.8 3.7 2.9(2.7-3.2)

Cardiac/respiratory amest 0.05 0.02 2.3(0.6-9.2)
Suicide 0.2 0.07 26(1.3-5.2)
Infections and parasites 0.8 0.1 6.2 (4.2-9.4)

Diseases of the nervous system® 0.6 0.1 5.8 (3.7-9.0)

MNeoplasms 1.3 1.0 1.2 {1.0-1.8)
Diseases of the circulatory system® 1.6 0.8 21(1.7-2.7)

Diseases of the respiratory system® 1.9 0.4 5.0(3.9-64)

Injury, poisoning and certain other —— 0.3 0.2 1.5 (0.8-2.7)
consequences of external causes®

1T T T T 1
o1 2 3 4 5 &6 T 8

Crude MRR with 95% CI
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& Malignancies

Melanoma
Lymphoproliferative disorder®
Breast cancer

All additional cancer sites®

b Other systemic diseases®

Diabetes mellitus

Psoriasis

Ulcerative colitis

All disorders of the thyroid gland?

All regional enteritis including Crohn's disease

C Cardiovascular diseases

All cardiac arrhythmias®

All vascular disorders of the CNS'

Ischemic stroke

All coronary artery disorders?

Myaocardial infarction

ER per 1000 patient-years
(95% CI)

MS cohort

1.9 (1.6-2.3)
2.0 (1.6-2.5)
3.8 (3.3-4.3)
3.0 (2.5-3.6)
6.4 (5.8-7.0)
6.2 (5.4-7.0)

15.8 (14.8-16.8)

13.0 (11.9-14.2)

50.5 (48.6-52.4)
39.9 (37.8-42.1)
5.7 (5.1-6.3)
5.9 (5.2-6.8)
3.3 (2.8-3.7)
2.8 (2.3-3.4)
77.3 (75.0-79.7)
72.3 (69.3-75.4)
2.4 (2.1-2.8)
1.9 (15-2.4)

Non-MS cohort

1.2 (1.0-1.3)
1.0 (0.9-1.2)
1.7 (1.6-1.9)
1.5(1.31.7)
5.5 (5.2-5.8)
5.0 (4.6-5.3)
11.2 (10.8-11.8)
9.7 (9.3-10.2)

37.7 (37.0-38.4)
33.0 (32.2-33.9)
4.2 (4.0-4.4)
4.0 (3.7-4.3)
1.6 (1.5-1.8)
1.6 (1.4-1.8)
50.8 (50.0-51.7)
48.8 (47.8-49.9)
1.2(1.1-14)
1.2 (1.0-1.3)

76.3 (74.0-78.7)
66.4 (63.6-69.2)
56.3 (54.4-58.3)
44.8 (42.5-47.1)
11.7 (10.9-12.6)
8.2 (7.3-9.1)
45.9 (44.1-47 B)
36.8 (34.8-38.8)
9.8 (9.0-10.5)
7.3 (6.4-8.2)

40.0 (39.3-40.8)
36.9 (36.0-37.8)
16.5 (15.1-16.0)
13.6 (13.1-14.2)
3.1 (2.9-3.3)
2.5(2.2-2.7)
19.8 (19.3-20.4)
17.9 (17.2-18.5)
4.8 (4.5-5.0)
4.0 (3.7-4.3)

Crude ERR
(95% CI)

1.7 (1.4-2.0)
1.9 (1.5-2.5)
2.2(1.9-28)
2.0 (1.6-2.8)
1.2 (1.0-1.3)
1.2 (1.1-1.4)
1.4 (1.3-1.5)
1.3(1.2-1.5)

1.3 (1.3-1.4)
1.2 (1.1-1.3)
1.4 (1.2-1.5)
15(1.2-1.7)
2.0(1.7-2.3)
1.8 (1.5-2.3)
1.5 (1.5-1.6)
1.5(1.4-1.6)
1.9 (1.6-2.3)
1.7 (1.3-2.2)

1.9(1.8-2.0)
18 (1.7-1.9)
3.6 (3.5-3.8)
3.3 (3.1-3.5)
3.8 (3.5-4.2)
3.3(2.9-3.9)
2.3(2.2-2.4)
2.1(1.9-2.2)
2.1(1.9-2.3)
1.8(1.6-2.1)




d Infections

Respiratory infections 266.4 (261.0-271.8)

259.2 (252.3-266.2)

189.1 (187.2-191.0)
193.0 (190.5-195.6)

1.4 (1.4-1.

4
4

Urinary tract infections

All oppartunistic infections”
All herpes virus infections
Herpes zoster

All sepsis

& Psychiatric disorders
All attempled suicide!

Depression

1 2
Crude ERR with 95% CI

e Full MS cohort
Treated MS cohort

Multiple Sclerosis and Related Disorders 4 (2015) 546-554

1
4

(
(
152.3 (148.7-156.0)
145 5 (140.9-150.2)
64.8 (62.7-66.9)
66.2 (63.4-69.0)
232 (22.0-24.4)
23.1 (21.6-24.7)
11.4 (10.6-12.3)
11.2 (10.2-12.4)
12.5 (11.7-13.4)
9.1 (8.2-10.1)

0.2 (0.1-0.4)
0.2 (0.1-0.4)
168.0 (164.1-171.9)
169.3 (164.2-174.5)

68.3 (67.3-69.3)
69.5 (68.2-70.8)
21.2 (20.6-21.7)
21.3 (20.6-22.0)
15.6 (15.2-16.1)
16.0 (15.4-16 6)
6.4 (6.1-6.6)
6.0 (5.7-6.4)
2.2 (2.1-2.4)
1.9 (1.7-2.1)

0.1 (0.1-0.1)
0.1(0.1-0.2)
59.6 (58.7-60.6)
60.6 (59.4-61.8)

)
1.3 (1.3-1.4)
2.2 (2.2-2.3)
2.1(2.0-2.2)
3.1(2.9-3.2)
3.1(2.9-3.3)
1.5 (1.4-1.6)
1.4 {1.3-1.6)
1.8 (1.7-2.0)
1.8 (1.7-2.1)
5.7 (5.1-6.3)
4.7 (4.1-5.5)

2.4 (1.3-4.5)
1.3 (0.5-3.3)
2.8(2.7-2.9)
2.8 (2.7-2.9)
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Difterences in the burden of psychiatric
comorbidity in MS vs the general

population

ABSTRACT

Objective: We aimed to compare the incidence and prevalence of psychiatric comorbidity in the
multiple sclerosis (MS) population and in controls matched for age, sex, and geographic area.

Methods: Using population-based administrative health data from 4 Canadian provinces, we iden-
tified 2 cohorts: 44,452 persons with MS and 220,849 controls matched for age, sex, and
geographic area. We applied validated case definitions to estimate the incidence and prevalence
of depression, anxiety, bipolar disorder, and schizophrenia from 1995 to 2005. We pooled the
results across provinces using meta-analyses.

Results: Of the MS cases, 31,757 (71 .3%) were women with a mean (SD) age at the index date of
43.8 (13.7) years. In 2005, the annual incidence of depression per 100,000 persons with MS
was 979 while the incidence of anxiety was 638, of bipolar disorder was 328, and of schizophre-
nia was 80. The incidence and prevalence estimates of all conditions were higher inthe MS pop-
ulation than in the matched population. Although the incidence of depression was higher among
women than men in both populations, the disparity in the incidence rates between the sexes was
lower in the MS population (incidence rate ratio 1.26; 95% confidence interval: 1.07-1.49) than
in the matched population (incidence rate ratio 1.50; 95% confidence interval: 1.21-1.86). Inci-
dence rates were stable over time while prevalence increased slightly.

Conclusions: Psychiatric comorbidity is common in MS, and more frequently affected the MS pop-
ulation than a matched population, although the incidence was stable over time. Men with M5
face a disproportionately greater relative burden of depression when they develop MS than
women. Neurclogy® 2015,85:1972-1979




Multiple sclerosis and suicide

Anthony Feinstein and Bennis Pavisian

7, Wl 23(T) 923917

Abstract: Mortality rates are elevated in people with multiple sclerosis (MS) relative to the general popu-
lation. There is, however, some uncertainty whether suicide contributes to this. Epidemiological data
suggest that the standardized mortality ratio (SMR) for suicide in MS is approximately twice that of the
general population with younger males in the first few years following diagnosis most at risk. Rates of
suicidal intent, a potential harbinger of more self-destructive behavior, are also elevated, but the fre-
quency with which intent is followed by suicide is not known. Depression, severity of depression, social
isolation, and alcohol abuse are associated with thoughts of suicide. The variables linked with suicide and
suicidal intent are therefore well defined and should be readily available from routine clinical inquiry.
While vigilance on the part of clinicians is required, particularly in the context of high-risk patients, it is
also recognized that prevention is dependent on full disclosure of intent.
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Chronic lung disease and multiple sclerosis: Incidence, prevalence, and @
temporal trends

Ruth Ann Marrie ***, Scott Pattien®, Helen Tremlett”, Lawrence W. Svenson =,
Christina Wolfson ®, B. Nancy Yu ™", Lawrence Elliott®, Joanne Proferto-MoGrath ',
Sharon Warren', Stella Leung ", Nathalie Jette =%, Virender Bhan *™, John D. Fisk ™'

ABSTRACT

Objectives: We aimed to estimate the incidence and prevalence of chronic lung disease (CLD), including
asthma and chronic obstructive pulmonary disease, in the MS population versus a matched cohort from
the general population.

Methods: We used population-based administrative data from four Canadian provinces to identify
44452 persons with MS and 220,849 age-, sex- and geographically-matched controls aged 20 years and
older. We employed a validated case definition to estimate the incidence and prevalence of (LD over the
period 1995-2005, and used Poisson regression to assess temporal trends.

Results: In 2005, the crude incidence of CLD per 100,000 persons was 806 (95%Cl: 701-911) in the MS
population, and 757 in the matched population (95%CI: 712-803). In 2005, the crude prevalence of CLD
was 13.5% (95%CI: 13.1-14.0%) in the MS population, and 12.4% (95%C: 12.3-12.6%) in the matched
population. Among persons aged 20-44 years, the average annual incidence of CLD was higher in the M5
population than in the matched population (RR 1.15; 95%Cl: 1.02-1.30), but did not differ between po-
pulations for those aged = 45 years. The incidence of CLD was stable, but the prevalence of CLD increased
60% over the study period.

Conclusion: CLD is relatively common in the MS population. The incidence of CLD has been stable over
time, but the prevalence of CLD has increased. Among persons aged 20-44 years, CL.D is more common in
the MS population than in a matched population. Given the prevalence of CLD in the MS population,
further attention to the effects of CLD on outcomes in MS and approaches to mitigating those effects are
warranted.




Table 3 SIR for subsequent hemorrhagic stroke of patients with IMD

RESEARCH ARTICLE Open Access Follow-up interval (years)

Risk of sub tisch . dh haai <1 15 510 =10 Al
ISK O subsequent I1schemic an emorrnagic Immunemedisted O SIR 95%C O SR 95%C O SR 95%C O SR %O O SR 95%Cl
stroke in patients hospitalized for immune- diseases
diated di . ide foll q Addison’s disease 2 270 035 994 2 064 006 234 1 042 000 241 1 055 Q00 317 6 07 027 163
mediate Iseases: a nationwide tollow-up stu Y  Amyowophiclrera 1 047 000 268 2 130 012 478 1 1R 000 1042 0 4 08 023 230
sclerosis
from Sweden ceros
Ankylosing spondylits 6 8.1 292 17.76 15 3.43 1.92 568 7 16 066 344 14 228 124 3.84 42 272 1.96 3.67
¥ . 1 12 1
Bengt Zoller, Xinjun T, Jan Sundquist ~ and Kristina Sundauist Autoimmune hemolytic 1 313 000 1791 4 296 077 766 1 105 000 659 2 299 028 109 & 249 1.06 4.93
Ziller et al. BMC Neurlogy 2012, 12:41 anems
Behcet’s disease 1 3333 001 19108 O 0 0 1 167 000 955

(=]

357 034 1313

&
b
8

Celiac disease 075 45 7 269 107 558 B 265 113 535 23 254 1.61 3.81

Chorea minor

AN =]
=]
o

Crohn disease 147 046 346 47 2.60 191 346 19 119 072 187 2 157 1.00 2.34 55 1.80 1.46 2.21

Diabetes mellitus type | 0 2 250 024 919 1 L1 Qo0 637 2 101 Qo9 370 5 132 042 310
Discoid lupus 1 1111 000 6369 1 233 000 1333 0 0 2 187 018 687
erythematosus

Grave’s disease & 153 0&5 302 58 1.77 1.35 229 48 161 1.18 213 41 148 1.06 2,02 155 162 138 1.90

Hashimoto's thyroiditis 4 147 038 379 27 201 1.32 293 19 210 1.26 3.29 11 137 088 2456 61 1.84 1.40 236

Immune & B.60 3.67 1703 12 2.81 1.45 492 & 218 079 478 2 123 012 454 28 293 1.94 4.23
thrombogytopenic

purpura

Localzed scleroderma O 1 053 000 536 1 085 000 45 6 432 155 946 &8 211 050 417
Lupoid hepatitis tr 1)

Itiple sclerosis 4 182 047 470 15 136 076 225 9 100 049 208 6 054 034 206 34 1.2 084
Myasthenia gravis 1 122 000 659 B I0F OBF 414 & ZI7 078 476 0 15 162 090 268
Pernicious anemia 4 215 056 556 18 167 090 265 13 152 OBl 261 7 099 Q3% 206 42 149 1.07 2.01
Polyarteritis nodosa 2 541 051 1988 O Q0D 054 219 3 191 036 566 0 5 100 031 234
Polymyalgia rheumatica 21 2.06 1.28 3.16 78 1.42 1.12 1.77 &5 167 1.29 2.13 40 149 1.06 2.03 24 156 1.35 1.79
Polymyositis/ 1 263 000 1508 3 185 037 577 1 1.8 000 674 1 208 000 1194 6 185 066 404
dematomyositis
Primary biliary cirrhosis 1 208 000 1154 3 .76 033 522 2 217 020 759 0 -] 187 067 410
Psoriasis 9 288 1.31 550 32 1.83 1.25 259 23 151 055 226 21 132 0Bl 202 B85 164 1.31 2.03
Reiter’s disease (4] 1 254 000 1685 1 25 000 1470 0 2 142 013 522

Rheumatic fever 1 769 000 4409 0 0 1 172 QD0 9588 2 14 010 381
Rheumatoid arthritis 65 3.27 252 4.7 1591 203 1.76 234 105 192 1.57 231 61 1.78 136 2.29 426 208 1.89 2.29

Sarcoidosis 3 248 047 734 12 187 09 328 14 226 1.23 380 6 079 028 173 35 1.64 1.14 2.28
Sjogren’s syndrome 0 3 135 025 400 2 1@ 010 377 0 5 081 026 190
Systemic lupus % 8.65 392 1650 13 289 153 495 4 1.7 031 303 6 181 085 419 32 265 1.81 3.74
erythematosus

(]

Systemic sclemsis 317 030 Ne7 5 267 0B84 629 3 273 051 8O7 2 345 033 1268 12 287 1.48 5.03

Ulcerative colitis 7 145 057 300 40 145 103 197 28 121 08B0 174 33 144 05 202 108 137 1.13 1.66
Wegener's 6 5.83 210 1276 3 0% 017 267 2 108 010 385 0 1M 147 073 163
granulomatosis

All 175 2.65 2.27 3.08 602 1.83 1.69 198 35 1.63 1.47 1.80 255 147 131 1.65 1458 1.75 1.66 1.84

0= observed number of cases; SIR = standardized incidence ratio; Cl=confidence interval

Bold type: 95 % Cl does not include 1.00.

Adjusted for age, period, sociceconomic status, region of residence, haspitalization of chronic lower respiratory diseases, abesity, alcoholism, hypertension,
diabetes, atrial fibrillation, heart failure, renal disease, sepsis, and coronary heart disease.




Table 4 SIR for subsequent ischemic stroke of patients with IMD

RESEARCH ARTICLE Open Access Follow-up interval (years)

<1 1-5 5-10 >==10 All

Risk of Subsequent ischemic and hemorrhagic Immune-mediated 0O SR ®%%C O SR 95%C O SR 95%C O SR 9%5%C0 O SR %%Q
. . . . . diseases
stroke in patients hospitalized for immune-

Addison's disease 14 271 148 456 28 1.7 078 16% 30 190 1.28 2.72 11 057 048 174 83 1.48 1.18 1.83

mediated diseases: a nationwide fO”OW-Up StUdy Amyotrophic lateral 7 053 021 100 16 152 087 247 7 177 070 367 2 115 011 423 32 109 074 154

f S d sclerosis
rom We en Ankylosing spondylitis 8 162 069 321 44 155 1.13 208 24 (058 0563 1456 35 108 075 150 111 1.23 1.01 148
Bengt Zéller™, Xinjun Li', Jan Sundquist’? and Kristina Sundquist’ Autimmune hemolytic 4 145 038 375 12 100 051 175 12 251 1.51 393 5 123 03% 250 40 1.51 1.08 2.06

anemia

z'l.j"'E'r er ﬂ]l. BMC Neum'bg}r 201 2" 1241 Behcet's disease 1 400 000 2253 1 065 000 370 O 1 143 Q00 815 3 078 015 229
Celiac disease 9 217 059 414 29 128 086 184 21 117 072 178 26 147 0% 215 85 136 1.09 1.68
Chorea minor Q 1 227 000 1303 0 0 1 111 Q0 637
Crohn disease 45 215 1.59 2.84 160 1.33 1.93 1.55 103 111 051 135 97 105 053 140 409 1.28 116 1.4
Diabetes mellitus type | 1 6325 000 3583 2 045 004 165 5 275 087 646 17 5.00 291 802 25 254 164 3.76
Discoid lupus 3 423 08B0 1251 3 099 019 252 1 047 0QOD 270 3 155 029 460 10 128 @6l 237
erythematosus
Grave's disease 101 215 1.76 2,62 402 1.39 1.26 1.53 348 1.36 1.22 1.51 276 1.27 1.12 1.43 1127 1.39 1.31 1.48
Hashimoto's thyroidits 77 2.99 236 3.74 211 1.73 1.50 198 115 139 1.14 1.67 82 1.28 1.02 1.59 485 1.64 150 1.B0
Immune 16 235 134 3.83 55 1.77 133 230 15 054 057 148 14 120 065 201 104 1.49 122 1.81
thrombocytopenic
purpur
Localized scleroderma 2 128 012 471 13 125 066 214 18 172 1.01 272 1 104 051 186 44 133 Q% 179
Lupoid hepatitis 3 448 084 1325 4 198 052 512 0O (1] 7 210 08 436
Multiple sclerosis 40 305 218 415 73 109 0B85 137 55 111 0B3 144 35 095 066 132 203 122 1.
Myasthenia gravis 6 101 036 221 38 136 0% 187 23 120 076 180 13 108 057 185 B0 123 0% 153
Pernicious anemia 25 1.56 1.01 231 138 149 1.25 1.76 B9 123 059 152 74 144 1.13 1.80 326 1.40 125 1.56
Polyarteritis nodosa 5 123 039 285 20 130 079 202 N 105 052 188 10 113 054 208 46 109 Q& 158
Polymyalgia rheumatica 165 1.76 1.50 2.05 761 1.50 1.39 1.61 529 1.54 1.41 1.68 322 1.53 1.37 1.71 1777 1.54 1.47 1.61
Polymyositis/ 10 346 165 639 13 119 063 203 6 107 038 234 5 173 055 407 34 1,52 1.05 23
dematomyositis
Primary biliary cirrhosis 4 154 040 358 11 145 072 260 4 Q91 024 235 1 217 000 1246 20 133 081 205
Psoriasis 44 192 139 258 217 165 144 1.89 16 153 130 1.78 144 141 1.19 166 568 1.56 144 1.70
Reiter’s disease 1] 5 202 064 476 6 247 0B 541 2 056 005 207 13 147 Q78 252
Rheumatic fever 5 391 1.23 9.19 10 166 079 306 14 3.04 1.65 511 7 181 072 375 36 2.28 1.59 3.16

Rheumatoid arthritis 345 208 186 231 1266 166 1.57 1.75 663 1.45 1.34 156 326 1.30 1.16 1.45 2500 1.59 1.53 1.65
Sarcoidosis 9 057 044 185 70 143 1.2 1.81 51 112 0B3 147 56 108 081 140 1856 1.19 1.03 1.38
Sjgren’s syndrome 10 257 122 475 28 138 052 15% 15 0% 054 159 15 126 070 208 68 131 1.02 1.67

Systemic lupus 19 221 133 3.46 BB 233 1.87 287 54 192 1.44 251 30 126 085 180 191 1.94 1.68 2.24
erythematosus

Systemic sclemsis 11 150 054 341 28 122 081 177 1N 119 059 214 2 03% 004 143 52 121 0% 158
Ukemtive colitis 71 215 168 2.71 231 127 111 1.45 162 109 052 127 146 105 08% 124 610 121 112 1.31

Wegener's mn 166 082 2% 12 047 024 083 26 1.54 1.00 2.25 12 169 087 25 61 109 08 140
granulomatosis

All 1075 2.02 1.90 2.14 3530 1.50 1.46 1.55 2552 1.38 1.33 1.43 1780 1.29 1.23 1.35 9437 1.46 1.43 1.49

0= observed number of cases; SIR = standardized incidence ratio; Cl=corfidence interval.

Bold type: 95 % Cl does not include 1.00.

Adjusted for age, period, socioeconomic status, region of residence, hospitalization of chronic lower respiratory diseases, obesity, alcoholism, hypertension,
diabetes, atrial fibrillation, heart failure, renal disease, sepsis, and coronary heart disease.




Neurological comorbidity and survival
in multiple sclerosis

Olga Krokki®, Risto Bloigu®, Hanna Ansakorpi?,
Mauri Reunanen?®, Anne M. Remes®®*

Multiple Sclerosis and Related Disorders (2014) 3, 72-77
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Fig. 1 21-Year survival rates (a) from time of MS onset and from time of MS-diagnosis in the Finnish NMorthern Ostrobothnia
MS-cohort, (b) with stroke as neurological comorbid disease and (c) with neurological comorbid disease.
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Figure 1 Annual incidence of comorbidity per 100,000 persons with multiple sclerosis (A)
and in 100,000 persons in the matched population (B) in 1995 and 2005
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Table 3. Associations between modifiable lifestyle factors and number of comorbidities,

Unadjusted regression Adjusied regression *
B Sig. 95% CI B Sig. 95% C1
Body Mass Index
Lindareeight 0.06 0.691 -0.24 0.37 -0.05 0.736 .35 0.24
Overweight 0.35 < .00 0.20 0.51 021 0.007 0.06 0.36
Obese 1.07 < .00 0.91 1.24 0.81 < 001 0.64 0.98
Mormal # : : : &
Physical activity
High -0.49 < .00 -0.65 -0.33 -0.15 0.054 0.3 0.00
Moderate -0.33 < .00 -0.48 0.17 -0.05 0.489 0.20 0.09
Low # - - - # : - :
Diet score (1=100) -0.02 < .00 -0.03 0.02 =0.01 0.003 .02 0.00
Alcohol consumpion
High .15 0.694 -0.90 0.60 -0.33 0.355 -1.03 0.37
Moderate -0.44 < .001 -0.58 0.3 =0.33 < .001 0.46 -0.20
Low # - - - #
Smoking status
Current 0.86 < .00 0.65 1.06 0.7 < 001 0.51 0.91
Former 0.26 < .00 0.13 0.40 021 0.002 0.08 0.34
Maewver # - - - &
Vitamin D supplementation
=50001U -0.40 < .00 -0.61 .19 -0.08 0.445 0.29 013
2001-50001U -0.41 < .00 -0.60 -0.23 -0.10 0.283 -0.30 0.09
1-20001U 017 0.098 -0.36 0.03 -0.07 0.445 .26 012
Mone # - . - &
Omega-3 supplementation
¥ es -0.36 < .00 -0.49 -0.22 -0.08 0.271 .22 0.06
Mo # : : : &

* Covariates not displayed were age and gendear
* Reference category. N = 1864 Marck et al 2016
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Modifiable Comorbidities and Disability in Multiple Sclerosis

Shannon Overs » Christina M. Hughes -
Jodie K. Haselkorn + Aaron P. Turner
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Examining the joint effect of
disability, health behaviors, and
comorbidity on mortality in MS

vmber Salter, PhC; Tuula Tyry, PhO; Gueogiao Wang, PhD; Robert J. Fox, MO, MS; Gary Cutter, PhD; Ruth Ann Marrie, MO, PhD
MNeurol Clin Proct 2016;6:397-408

Abstract
Background: In multiple sclerosis (MS), comorbidities
have been associated with disability progression and
an increased risk of mortality. We investigated the asso-
ciation between comorbidites and mortality in MS after
accounting for disahility and health behaviors. Methods:
We followed Morth American Ressarch Committes on
Multiple Sclerosis (NARCOMS) Registry participants
who completed the Fall 2006 survey on comorbidities
until death (reported or matched in the National Death
Index) or date of last follow-up in 2014, We used propar-
tional hazards regression to investigate the association
between comorbidities and mortality, controlling for de-
mographic, clinical, health behavior, and disability fac-
tors. Results: Of 9496 participants meeting the inclusion criteria, 502 (5.3%) were deceased.
Most participants reported having =3 comorbid conditions (70.9% sunivors, 76.9% dece-
derts). In individual regression models, vascular, visual, and mental comorbidities were assod-
ated with increased mortality risk after adjustment for factors associated with survival. When
combined into a single model, vascular (hazard ratio 1.269; 1.041-1.547), visual (1.490;
1.199-1.852), and mental comorbidities (excluding anxiety, 1.239; 1.024-1.499) remained
independently associated with an increased risk of mortality. Conclusions: Presence of comor

bidities was independently associated with an increased risk of mortality as compared to absence
of comorbidities after adjusting for factors assodated with sunvival. Spedifically, vascular, visual,
and mental comorbidities increased the risk of mortality. This highlights the need for clinicians to
attend to these comorbidities, which can be modified by treatments or ather interventions, and po-
tentially reduce the risk of mortality in persons with MS who have these conditions. Neurol Clin
Pract 2016;6:397-408
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Figure 1. Algorithm for appropriate management of patients with
multiple sclerosis (MS) with new symptoms
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