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OKLAHOMA CITY—This spring, the 
VA announced a partnership with the 
National Multiple Sclerosis Society to 
advance and improve the lives of the 
about 20,000 veterans treated for MS in 
the healthcare system.

“MS can be an overwhelming chal-

disease and their loved ones who care 
for them,” said VA Secretary Robert 
Wilkie. “VA recognizes and values 
the strength of collaborations with 
our external partners, which can help 
increase access to care and lead to a 

VA and the National MS Society seek 
to enhance health services, education 

health goals of veterans and their fami-
lies by sharing certain resources and 
collaborating on policy, educational 
and research initiatives.

Veterans already have access to 
a national network of regional and 
support programs to improve their 

-
ity rate in veterans with MS is 14% 

at presentation, MS type and sever-
ity of the initial disease. Contributing 
factors included MS disease itself and 
MS-related complications, such as 
presence of infection and respiratory 
failure.

“Examining factors that increase risk 
of death in veterans with MS may help 
reduce MS-related mortality,” sug-
gested Rabadi and his colleagues. Their 
goal was to determine the predictors 
of mortality in veterans with multiple 
sclerosis attending an out-patient clinic.

To do that, the study team conducted a 
retrospective review of electronic charts 
of 226 veterans with MS regularly fol-
lowed in the Oklahoma City VAMC 
clinic from Jan. 1, 2000, to Dec. 31, 
2014. Of the 226 participants included 

diagnosis and treatment with the 2003 
establishment of VA’s MS Centers of 
Excellence.

remain in providing optimal care of 
MS patients, according to recent con-
ference presentations. Two studies led 
by Meheroz H. Rabadi, MD, of the 
Oklahoma City VAMC were presented 
at the 2018 Consortium of Multiple 
Sclerosis Centers Annual Meeting in 
Nashville.

VA Continues to Grapple With Reducing 
Mortality, Disability in MS Patients
Partnership With National Multiple Sclerosis Society Part of Efforts
By Brenda L. Mooney

types of the disease.
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complications, such as presence of 
infection and respiratory failure were 
the contributing factors,” the study 
authors concluded.

An issue in long-term survival for 
MS patients was whether they also suf-
fered chronic medical conditions, such 
as obesity, hypertension and arthritis, 
which are common in the general popu-
lation and are responsible for functional 
limitations, increased hospitalization 
and increased mortality.

“Given that the risk of MS and the 
presence of CMCs increases with age, 
we wanted to study the impact of the 
presence of commonly encountered 
CMCs on long-term disability (activ-
ity limitation) in veterans already diag-
nosed with multiple sclerosis (MS),” 
Rabadi wrote.

The observational study sought to 
examine the effect of common chronic 
medical conditions on long-term dis-
ability (activity limitation) in veterans 
already diagnosed with MS.

To do that, the study retrospectively 
reviewed the electronic charts of 
124 veterans with MS who had been 
regularly followed in the Oklahoma 
VAMC clinical for a decade or more. 
Using general linear model analysis, 

 • BMI of those who died was an 
average of 23.7, compared with 
28 among patients who were 
alive;

 • More than one-third, 39%, of 
patients who died were never 
on a disease-modifying therapy, 
compared with 22% of patients 
who were alive;

 • About one-third, 33%, of patients 
who died had diabetes mellitus, 
compared with 16% of those who 
were alive;

 • 12% of patients who died had 
pressure ulcers, compared with 
2% of patients who were alive; 
and 

 • 82% of patients who died had 
neurogenic bladder, compared 
with 53% of patients who were 
alive.

The study calculated that MS patients 
died prematurely with a standardized 
mortality rate 1.35 relative to the gen-
eral (Oklahoman) population.

“Mortality rate in veterans with MS 

complaints at presentation, MS type, 
and severity of the initial disease. 
MS disease itself and MS-related 

in the analysis; 17% were female and 
most were white. The mean age of MS 
diagnosis was 36, and the mean age of 
study entry was 49, with mean duration 
of MS of 21 years, and the mean dura-
tion of follow-up was 12 years.

Overall, 20% of participants had pri-
mary progressive MS, 24% had second-
ary progressive MS, 43% had relapsing-
remitting MS, and 14% had another or 
unknown MS type.

SURVIVOR DIFFERENCES
When researchers compared those who 
survived vs. those who died over the 

more likely to have:
 • Progressive MS type,
 • Worse initial motor presentation, 
 • Presence of motor weakness and 

ataxia on examination, 
 • Severity of the initial disease, 
 • Presence of neurogenic bladder, 

pressure ulcers, diabetes mellitus, 
and

 • Lower body mass index.
Researchers found that MS disease 

itself (57% of cases), infection (43%) 
and cancer and respiratory failure (18% 
each) were the likeliest causes of death. 
After analysis, MS type, severity of the 
initial disease and presence of pressure 

-
dictors of MS-related mortality.

Among patients who died during the 
follow-up period, 36% had primary 
progressive MS, compared with 17% of 
patients who were alive, while 42% of 
patients who died had secondary pro-
gressive MS, compared with 21% of 
those who were alive.

 • Patients who died had an average 
age of 56 at the beginning of the 
study, compared with an average 
age of 48 among those who were 
alive;

Continued on Page 20 

“The presence of [co-morbid 
conditions] did not affect the 
long-term disability in veterans 
diagnosed with MS. This was due 
mainly to CMCs being closely monitored  
and co-treated with other medical specialties.”

 —Meheroz H. Rabadi, MD
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they examined whether 
MS-related severity as measured 
by the Expanded Disability 
Status Scale and the presence 
of CMCs affected long-term 
disability as measured by the 
total score on the Functional 
Independence Measure.

Results showed that 
commonly encountered 
CMCs were increased BMI 
(61%), hyperlipidemia (78%), 
hypertension (65%), current 
smokers (47%) and arthritis/

suggested, however, that 
the number of CMCs was 

scores. Instead, of the variables 
examined, only initial EDSS 

TFIM scores.
“The presence of CMCs did not 

affect the long-term disability in 
veterans diagnosed with MS. 
This was due mainly to CMCs 
being closely monitored and 
co-treated with other medical 
specialties,” Rabadi wrote.

Overall, based on the two 
studies, researchers advised 
that more attention be paid “to 
preventive strategies, such as 

aggressively treating MS-related 
complications and comorbidities, 
especially vascular risk factors.”

An article online from the VA’s 
Multiple Sclerosis Centers for 
Excellence website zeroed in on 

mortality study—use of disease 
modifying therapies for MS.

DMT IMPORTANCE
James Bowen, MD, of the VA 
Puget Sound Healthcare System 

in Seattle wrote that all VA 
patients with MS should discuss 
taking a DMT with their MS 
provider.

He pointed out that, when 
offered, most veterans choose to 
take them, adding, “Fortunately, 
we now have over a dozen differ-
ent DMTs that slow the course 
of MS. These medications have 

patients in well-designed large 
studies. Based on the results of 
these studies, the MS Coalition 
states that starting DMT treat-
ment should occur: ‘as soon as 
possible when a person has been 
diagnosed with relapsing or pri-
mary progressive MS, regard-
less of age.’ Because DMTs, 
like any medication, comes 
with risks, patients must decide 
for themselves, with the help of 
their doctors, whether they wish 
to start, stop, or continue use of 
these medications.”

Bowen emphasized that DMTs 
“are the only medications proven 
to slow the disease. After 20 years, 
15-20% of untreated patients are 
in wheelchairs and another 50% 
need aids to walk. Use of these 
medications should improve these 
odds and lessen the disability that 
develops over time.”

The article offered several rea-
sons why use of DMTs is lower 
than it should be in VA patients. 
Bowen said those include: 
 • Some patients believe they 

do not have enough attacks 
to warrant use of DMTs, a 
very conservative estimate 
is that patients have 10 
silent attacks for every 
attack of which they are 
aware.
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Predictors of Mortality in Veterans with MS

(n = 5 [18%]). Most veterans died in the hospital (n = 
16 [55%]). Time until death was 9.3 (range, 4–14) years 
for infection, 11.2 (range, 8–13) years for carcinoma, 
7.0 (range, 4–15) years for respiratory failure, 5.0 (range, 

age at the initial clinic visit was 49 ± 12 (range, 25−78) 
years. Mean ± SD age at the time of MS diagnosis was 
36 ± 11 (range, 16–68) years, and mean duration since 
MS diagnosis was 21 ± 12 (range, 2–58) years. For those 
who died during the study period, mean ± SD time 
until death after diagnosis of MS was 23 ± 11 (range, 
8–52) years. Mean ± SD rates of 10- and 15-year mor-
tality after MS diagnosis were 2% ± 1% and 4% ± 2%, 
respectively. The main MS types at the first clinic visit 
were RRMS (42%), SPMS (24%), PPMS (20%), and 
clinically isolated syndrome (7%). At the initial clinic 
visit, mean ± SD EDSS and total FIM scores were 4.3 ± 
3.0 and 102 ± 27, respectively. Veterans with MS were 
more likely to die if they presented with a progressive 
MS course (Figure 1A), greater initial disability (high 
EDSS and low total FIM scores), and motor concerns 
(weakness and/or ataxia) (Figure 1B). Mortality was not 
age dependent. Veterans who were prescribed disease-
modifying therapy (DMT) had a lower mortality rate 
compared with those who were never prescribed DMT 
(Figure 1C). To some extent, this can be attributed to 
the higher use of DMT in patients with RRMS (90%) 
compared with patients with PPMS/SPMS (68%). For 
patients with PPMS/SPMS, DMT reduced mortality 
(22% receiving DMT vs. 32% not receiving DMT) and 
increased survival (mean ± SD: 10 ± 4 years receiving 
DMT vs. 8 ± 5 years not receiving DMT), although 
neither reached statistical significance. The presence of 
comorbidities was not associated with DMT.

MS-related mortality at the end of the 15-year study 
was 14% (33 deaths), giving a mortality rate of 15.5 per 
1000 person-years. Mortality in men was 16% (17.6 
per 1000 person-years) compared with 5% in women 
(5.5 per 1000 person-years). At the initial clinic evalu-
ation, men were significantly older than women (mean 
± SD age: 50.5 ± 12 vs. 43.5 ± 12 years; P = .0010) 
and had a higher percentage of progressive MS type 
(SPMS: 25.7% vs. 15.4%; PPMS: 23% vs. 5%; P = 
.0078). Figure 1A shows Kaplan-Meier survival curves 
for the RRMS versus PPMS/SPMS groups. The differ-
ence between the two groups is significant at P < .0001 
(Mantel-Cox log-rank test).

Death certificates documenting one or more causes 
of death were available for 28 of the individuals. The 
causes of death were MS disease itself (n = 16 [57%]), 
infection (due to sepsis and pneumonia, n = 11 [39%]), 
carcinoma (n = 5 [18%]), respiratory failure (n = 5 
[18%]), myocardial infarction (n = 3 [11%]), and others 
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Figure 1. Kaplan-Meier survival curves for 
relapsing-remitting multiple sclerosis (MS) 
and primary and secondary progressive 
MS (A); with and without motor symptoms 
(B); and ever and never taking disease-
modifying therapy (DMT) medication (C)
Differences are significant (Mantel-Cox log-rank test) at P < 
.0001 (A), P = .013 (B), and P = .019 (C).

Source: Predictors of Mortality in Veterans with Multiple Sclerosis in an Outpatient Clinic 
Setting; International Journal of MS Care; Sept-Oct 2017

Continued on Page 23 
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appropriate outcomes and 
monitoring therapy is again 
crucial for success of thera-

3

Roche, the manufac-
turer of the drug marketed 
as Ocrevus, announced 
in the fall that new data 
showed early initiation 
of treatment reduces dis-
ability progression over 

primary progressive mul-
tiple sclerosis. In addition, 
patients with relapsing MS 
(RMS) treated sooner with 
Ocrevus had earlier reduc-
tion in disease activity and 
less disability progression 
vs. those who switched 

At the same time, pri-
mary progressive MS 
(PPMS) patients treated with 
OCREVUS earlier had less 
disability and upper limb 
progression than those who 
switched from placebo.

 • Patients might not 
realize how serious 
thinking or memory loss 
can be and don’t make 
them a high priority.

 • Some patients wait to 
see if they will become 
more disabled before 
using DMTs, although 
clinicians advise 
starting DMTs before 
more damage occurs.

Bowen wrote, “There is 
evidence that patients using 
DMTs early in the disease 
leads to better long-term 
responses than those treated 
later in the disease. This is 

called Clinically Isolated 
Syndrome, and several 
DMTs are FDA-approved in 
this early stage of disease.” 
He also adds that more DMTs 
are approved for patients 
who experience relapses than 
progressive forms without 
relapses, adding that only 
one DMT is approved for 
primary progressive MS.

And that has made a big 
difference, according to a 
review co-authored by Olaf 
Stüve, MD, PhD, of the VA 
North Texas Healthcare 
System in Dallas. Authors 
of the study published in 
Expert Opinion on Emerging 
Drugs noted last spring, 
“The recent approval of 
ocrelizumab is a major milestone for-
ward in the therapy of PPMS. One rea-
son for success of this drug is appro-
priate patient selection. The ultimate 
goal in PPMS therapy should be the 
reversal of disability, and the arrest 
of disease progression. Our current 

International Journal of MS Care
270

Rabadi and Aston

older age at entry into the study; presence of sensory, 
cerebellar, or motor (weakness and/or ataxia) concerns 
on presentation; progressive MS type; more disability on 
presentation (high EDSS, low Mini-Mental State Exam-
ination, and low total FIM scores); higher BMI; being 
diabetic; not ever receiving DMT; and presence of pres-
sure ulcers or neurogenic bladder were significant predic-
tors of higher mortality. The SMR for this MS popula-
tion was 1.35 compared with the general population of 
Oklahoma and 0.47 compared with the Oklahoma City 
VAMC population.

A concern with the all-inclusive analysis was that it 
included patients who had MS diagnosed a decade or 
more before the January 1, 2000, start of the study, 
leading to bias in the analysis of mortality. As described 
in the Methods section, we imposed a cutoff year of 
diagnosis of 1995, excluding patients with an MS diag-
nosis before 1995. Of the 108 patients remaining, eight 
died during the study period. Mean ± SD age at the 
initial clinic visit was 44 ± 12 (range, 25−69) years. The 
mean ± SD age at the time of MS diagnosis was 39 ± 
12 (range, 21−68) years, and mean duration since MS 
diagnosis was 11 ± 5 (range, 2−19) years. For the eight 
patients who died, mean ± SD time until death after 
diagnosis of MS was 12 ± 3 years. Mean ± SD rates of 
10- and 15-year mortality after MS diagnosis were 4% 
± 2% and 10% ± 4%, respectively, which were higher 
than those for the whole cohort (2% ± 1% and 4% ± 
2%, respectively). The main MS types were RRMS 
(51%), PPMS (21%), and SPMS (10%). At the initial 
clinic visit, mean ± SD EDSS and total FIM scores were 
3.1 ± 2.8 and 110 ± 22, respectively. In this group, no 
veterans with RRMS died, making progressive MS a 
clear indicator of higher mortality despite the inabil-
ity to estimate a hazards ratio. Similarly, the smaller 
sample size of the subcohort and the low numbers of 
deaths in some categories destabilized the estimation 
of the hazard ratios for some variables, such as pressure 
ulcers, neurogenic bladder, and motor concerns (which 
were no longer significant) and sensory and cerebellar 
concerns (which remained significant). In the subco-
hort, veterans with MS remained more likely to die if 
they had older age at entry into the study, were initially 
more disabled (low total FIM and Mini-Mental State 
Examination scores), and showed motor weakness (low 
limb strength). A variable now significant but not in the 
whole cohort analysis was age at diagnosis of MS. Fur-
ther variables that were no longer significant predictors 

1–12) years for myocardial infarction, and 11.0 (range, 
8–14) years for others. Veterans with progressive MS 
were more likely to die in the hospital (91%), whereas 
those with RRMS died at home (67%). Similarly, veter-
ans with MS who were more disabled (EDSS score ≥6.5) 
were more likely to die in the hospital, whereas veterans 
who were less disabled (EDSS score ≤3) died at home. 
Infection was the main cause of death for those dying in 
hospital.

Kaplan-Meier analysis determined the overall mean 
± SD estimated time until death since MS diagnosis to 
be 21 ± 12 years. Cox proportional hazards regression 
analysis (Table 2) examined the relationship between 
mortality and variables associated with mortality either 
from published observations or because of significant 
differences shown in Table 1. For the whole cohort, 

Table 2. Cox proportional hazards regression 
analysis of variables suggested to predict 
mortality in veterans with MS
Variable HR (95% CI) P value

Age at diagnosis, per 1-y older 1.03 (0.99–1.06) .14
Age at entry, per 1-y older 1.06 (1.02–1.09) .0015
Male sex 3.68 (0.84–16.01) .083
Severity of MS, per EDSS score 1-pt 
greater

1.36 (1.12–1.64) .0015

Total FIM score, per 1-pt greater 0.96 (0.95–0.98) <.0001
Vascular risk factors, per 1 factor 
greater

1.07 (0.78–1.46) .70

Pressure ulcers, yes 5.96 (1.41–25.28) .015
Neurogenic bladder, yes 3.54 (1.40–8.98) .0078
Neurogenic bowel, yes 1.17 (0.55–2.49) .68
MS type, progressive 11.73 (3.41–40.38) .0001
MMSE score, per 1-pt greater 0.91 (0.85–0.97) .0022
Upper-limb muscle strength, per 
1-pt greater

0.53 (0.36–0.77) .0010

Lower-limb muscle strength, per 
1-pt greater

0.59 (0.45–0.78) .0003

Sensory concerns, yes 3.69 (1.45–9.42) .0063
Cerebellar concerns, yes 5.71 (2.21–14.78) .0003
Impairment index .028
  No motor 1.0 [reference] –
  Motor only 3.81 (1.21–12.01) .022
  Motor and other 1.66 (0.50–5.48) .41
Diabetes mellitus, yes 2.60 (1.14–5.96) .024
BMI, per 1-kg/m2 greater 0.86 (0.79–0.93) .0002
Ever received DMT medication, yes 0.43 (0.20–0.93) .032

Abbreviations: BMI, body-mass index; CI, confidence interval; DMT, 
disease-modifying therapy; EDSS, Expanded Disability Status Scale; 
FIM, Functional Independence Measure; HR, hazard ratio; MMSE, 
Mini-Mental State Examination; MS, multiple sclerosis; pt, point; RR, 
relapsing-remitting.
Note: These variables are suggested to predict mortality in veterans 
with MS from published observations or because of significant dif-
ferences shown in Table 1.

understanding of PPMS suggests that 
a combination of immune-modula-
tory, myelin-restorative, and neuro-
regenerative therapies particularly 
early in the disease course would be a 
reasonable strategy. Finally, selection 
of appropriate patients, selection of 
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