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Coronary artery disease is associated with
Alzheimer disease neuropathology in APOE4
carriers

To the Editor: Beeri et al. describe an interesting postmortem
study of Alzheimer disease (AD) patients and controls.1 We have
also investigated coronary atherosclerosis, cardiovascular disease,
and cardiac valve pathology in AD subjects and controls.2

The number of autopsies examined in our study was similar to
that reported by Beeri et al. We analyzed general systemic au-
topsy data from 84 neuropathologically confirmed AD patients
and from 60 non-AD control patients using a grade of membership
model. All cases of AD were Braak stage IV, V, or VI. Consistent
with reports from our center3 and others, the late onset AD groups
had elevated APOE e4 frequency. However, the late onset AD
groups also had frequent mitral and aortic valve dilation, evidence
of ventricular pathology, or both.

In contrast to the report by Beeri et al., we observed only
modest systemic and coronary atherosclerosis in the late onset AD
cases. Systemic or coronary atherosclerosis was more common in
the control groups and was associated with younger age at death.2

The finding of mitral and aortic valve damage, and evidence of
ischemic injury to the left ventricular myocardium for the AD
groups, are consistent with the hypothesis that myocardial pathol-
ogy may contribute to brain hypoperfusion, which may in turn
contribute to dementia and possibly to AD pathogenesis.

We have also reported loss of cerebrovascular smooth muscle
actin in subjects with AD.4 This pathologic change is amplified in
subjects with APOE e4.4 It is possible that physiologic factors
associated with loss or deficient function of smooth muscle actin
contributes directly to aortic and mitral valve injury and impaired
myocardial contractility. Suboptimal myocardial contractility due
to loss of smooth muscle actin or coronary atherosclerosis which
causes impaired perfusion of the myocardium may have a nega-
tive impact on cardiac output which may also reduce healthy
cognitive function. Thus, a constellation of related pathophysio-
logic events may come together to cause AD pathology and demen-
tia. Further research is needed to address these issues in a
prospective longitudinal study with complete and detailed neuro-
pathology and systemic autopsy analysis.

Christine M. Hulette, Kathleen Welsh-Bohmer, Durham, NC

Disclosure: The authors report no conflicts of interest.

Reply from the Authors: Drs. Hulette and Welsh-Bohmer cite a
study by Corder et al.2 published after our study1 was accepted for
publication. Corder et al. showed more coronary artery atheroscle-
rosis in a control group than in severe late-onset AD. At face
value, this apparently contradicts our findings of positive associa-
tions between coronary artery atherosclerosis and AD neuropa-
thology. However, this discrepancy may represent differences in
methodology and group assignment of study subjects.

In our study, we used the full spectrum of AD neuropathology
(from none to severe) and corrected for confounding variables such
as age at death and body mass index (BMI). Not controlling for

these variables reduced the observed associations between coro-
nary artery atherosclerosis and AD neuropathology.

Corder et al. used grade of membership analysis to define five
prototypical subgroups. Three groups had clinically diagnosed de-
mentia (I, early onset; IV, late onset males; and V, late onset
females) and two (II, mostly cancer; and III, no cancer) did not.
The clinically demented groups had neuropathologically confirmed
late stage AD. However, 43% of group III had neuropathologic
possible AD. The control groups were substantially younger and
had higher BMI than the AD groups, but these group differences
were not factored into the statistical analyses. The apparent dif-
ferences between study results may be attributed to the effects of
age, BMI, and the inclusion of cases with enough neuropathology
to warrant a diagnosis of possible AD in the control groups in
Corder et al.’s study.2

The Ervin et al.4 results that report loss of cerebrovascular
smooth muscle actin in subjects with AD complement our find-
ings. These results, together with Corder’s finding of mitral and
aortic valve damage in AD subjects, suggest that aging-related
cardiovascular pathology, irrespective of the specific cardiovascu-
lar lesion, might affect the severity of AD neuropathology. These
processes may occur indirectly through hypoperfusion or more
directly through brain and systemic vascular pathology.5 Thus,
AD neuropathology and dementia may be associated with sys-
temic cardiovascular deterioration.6

If these conclusions are supported by additional studies then
approaches to improve cardiovascular health in the elderly may
lead to additional neuropathologic and cognitive benefits.7

M. Schnaider Beeri, M. Rapp, J.M. Silverman, J. Schmeidler,
H.T. Grossman, J.T. Fallon, D.P. Purohit, D.P. Perl, A. Siddiqui,
G. Lesser, C. Rosendorff, V. Haroutunian, New York, NY
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Hematoma growth is a determinant of mortality
and poor outcome after intracerebral hemorrhage

To the Editor: I read with interest the article by Davis et al.1 in
which they noted hematoma growth within 24 hours as the most
common determinant of subsequent mortality and morbidity in
218 prospectively followed patients. A surprisingly high propor-
tion of patients (72%) demonstrated measurable hematoma en-
largement. The following case illustrates that the growth of
perihematoma edema rather than the enlarging hemorrhage may
also be causative.

A 42-year-old chronically hypertensive woman was awakened
in the middle of night with severe headache followed by stupor.
She was intubated in the emergency room. Initial examination

revealed eye opening with mild left gaze preference and left limb
withdrawal only from a painful stimulus. Pupils were midsize and
reactive. Emergent CT scan, 3 hours after the symptom onset,
showed a left striatocapsular hemorrhage with a rim of edema
(figure, A). Hemorrhage measured 4.8 � 2.9 cm. Six millimeters of
maximal midline shift was noted. Mannitol infusion was started.
Next day both pupils became unreactive at 2.5 mm with otherwise
intact brainstem reflexes. Repeat CT scan, now 30 hours after the
ictus, showed the hemorrhage did not enlarge but the perilesional
edema was more conspicuous (figure, B). Midline shift worsened
to 10 mm. Ventriculostomy was inserted with normal intracranial
pressure reading of 8 mm Hg (normal �15 mm Hg). On the fourth
hospital day, both pupils remained unreactive but now asymmet-
ric with left at 4 mm, and right at 2 mm.
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Follow-up CT now showed worsening of midline shift to 15 mm
without expansion of hemorrhage (figure, C). On the 10th hospital
day, pupils were equal in size and sluggishly reactive. On the 12th
day, following successful extubation a day earlier, she died.

Along with hemorrhage expansion, perihematoma edema en-
largement may also result in subsequent clinical deterioration in
many patients with intracerebral hemorrhage (ICH).2 Severity of
midline shift mirrored clinical change in this case, but as Papo et
al.3 noted, intracranial pressure measurement may not correlate.
This case reflects difficulties in treatment strategy whether in
expanding hemorrhage or perilesional edema.

Gregory Y. Chang, Orange, CA

Disclosure: The author reports no conflicts of interest.

Reply from the Authors: We thank Dr. Chang for his letter. The
aim of our article was to demonstrate that hematoma expansion is
a significant, independent predictor of adverse outcomes after
ICH, over and above established baseline prognostic indicators.1

We agree that, in addition to hematoma expansion, the develop-
ment of edema is an important cause of subsequent clinical dete-
rioration following ICH. These pathophysiologic sequelae are
likely to be closely related.

Using CT, there is a correlation between hematoma volume

and the extent of absolute perilesional edema, although no corre-
lation between baseline relative edema volume and subsequent
hematoma growth was shown in one study.4 Using more sensitive
MRI measures, Butcher et al. showed in a multivariate analysis
that the volume of edema on MRI was highly correlated with the
volume of hematoma on CT. Other determinants of edema in-
cluded the time to MRI and increased perihematomal rADC val-
ues.5 This study indicated that perilesional edema is associated
with enhanced diffusion of water rather than ischemia, and hence
vasogenic in origin.5

Reinforcing this close association, we reported that recombi-
nant activated factor VII (rFVIIa) reduced not only hematoma
growth at 24 hours (the primary endpoint of our proof of concept
study), but also the total lesion volume at 72 hours, including the
volume of ICH, intraventricular hemorrhage, and edema.6 There
was also a dose-response relationship. A more detailed analysis of
the effects of rFVIIa on perihematomal edema will be reported by
the investigators.

S.M. Davis, J. Broderick, M. Hennerici, N.C. Brun, M.N.
Diringer, S.A. Mayer, K. Begtrup, T. Steiner, Victoria, Australia
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Oxcarbazepine adjunctive therapy in infants and
young children with partial seizures

To the Editor: We appreciate that authors and researchers are
challenged by significant methodologic difficulties in the imple-
mentation of clinical trials involving a pediatric population. How-
ever, we do not understand misleading or problematic interpretation
and presentation of the clinical trial results. In the article by Piña-
Garza et al., we believe the authors failed to straightforwardly report
their findings in a number of significant ways.1

An initial concern is the objectivity of a group where only one
of eight authors is not significantly financially linked to Novartis.

In the abstract section, the authors state that the most frequent
adverse events (less than or equal to 10%) were somnolence and
pyrexia. However, table 4 demonstrates that the single most common
adverse event in either treatment group was infections and infesta-
tions. Furthermore, the high dose oxcarbazepine group showed that
39.1% of the population had infections and infestations, a 2.8-fold
increase over the comparison low dose group. Additionally, the most
alarming percentage adverse event, suffered by 15.6% of the high
dose group, one that represented a 9.8-fold increase over the compar-
ison low dose group, was related to respiratory, thoracic, and medias-
tinal disorders. Finally, the high-dose group was the only group to
suffer clinically significant EKG abnormalities.

The authors’ statistical analysis was compromised by a lack of
comparable study groups. The high-dose group received treatment
for a duration approximately four times longer than the low-dose
group (9 days vs 35 days). Furthermore, the authors appeared to
reduce statistical validity by altering their randomization during
the course of the study using a modified intent-to-treat (ITT) pop-
ulation for subsequent statistical analysis of baseline and treat-

ment phase and, alternatively, using unmodified ITT for
statistical evaluation of efficacy. This introduces bias and thereby
reduces the power of the conclusions regarding efficacy.

Finally, the stated primary objective was to evaluate the effi-
cacy and safety of oxcarbazepine in children ages 1 month to less
than 4 years with Type 1 seizures. However, the efficacy results
additionally included type 2 seizure events, inflating the efficacy
significance from p � 0.043 to p � 0.020. Separately, the authors
fail to adequately detail the safety issues of this drug in their
abstracted conclusions. The final paragraph of the article merely
summarizes the safety and side-effects, suggesting that oxcarbaz-
epine was generally well tolerated, a conclusion that is not consis-
tent with their adverse event data.

Stefan P. Kruszewski, MD, Steven G. Klotz, MD, Harrisburg, PA

Disclosure: The authors report no conflicts of interest.

Reply from the Authors: Drs. Kruszewski and Klotz recognize
the difficulties in conducting a clinical trial in pediatric patients,
particularly one which includes a seriously ill population at risk
for increased seizure activity and potential complications.1 This
trial enrolled very young patients (1 month to �4 years old) with
inadequately controlled partial seizures already receiving up to
two concomitant antiepileptic drugs. We used a unique and cre-
ative study design comparing low and high doses of oxcarbazepine
and not placebo in an attempt to not endanger these patients with
severe epileptic syndromes.

The adverse events as presented in table 4 are not specific in
that the events are presented by primary organ class and not by
individual preferred terms aside from somnolence and pyrexia

Figure. (A) Three hours after the ictus; (B) at 30 hours,
perihematoma edema has increased; (C) fourth day,
marked shift due to edema without hematoma
enlargement.
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which were the only two adverse events to occur in �10% of the
patients in either dose group. The higher incidence of adverse events
reported for the high-dose vs the low-dose group is likely a reflection
of the 3.5-fold longer duration of exposure to study drug of the high-
dose group (35 days) compared to the low-dose group (9 days). For
the organ classes, infections and infestations and respiratory, tho-
racic, and mediastinal disorders, none of the individual adverse
events occurred in more than 10% of the patients in either group.

As acknowledged in our article, the study was limited by the
short duration and absence of a placebo group. Thus, a low- and
high-dose group design was used in an attempt to allow meaning-
ful comparison without placing the children at undue risk. In
order to accomplish this, the high-dose group required a 26-day
titration period to reach the planned dose, which the low-dose
group did not need. To assess efficacy, both the baseline EEG and
the EEG obtained over the last 72 hours of treatment were re-
quired. In a classic ITT population analysis, any patient missing
one value would be excluded as well. The modified ITT statistical
analysis employed was equivalent to a classic ITT analysis minus
the patients with missing EEG values.

The efficacy results as presented reflect the planned primary
assessment with type 1 seizures to demonstrate that the high-dose
group is more effective than the low-dose group (p � 0.043). Type 1
and type 2 seizures were combined for only one planned secondary
assessment and these data are presented separately as appropriate.

We acknowledge the stated concern that seven of the eight
authors have disclosed a relationship to the trial sponsor, either
as an employee or a recipient of honoraria or grant funding. The

disclosure statements on the front page of Neurology articles are
specifically intended to report relevant information about investi-
gators and authors to allow objectivity on the readers’ behalf and
enable the scientific community to draw their own conclusions
about any potential conflict of interest. The information about the
authors was adequately disclosed.

J.E. Piña-Garza, Nashville, TN; R. Espinoza, MD, Cuauhtemoc,
Mexico; D. Nordli, MD, Chicago, IL; D.A. Bennett, PhD, S.
Spirito, MS, MPH, T.E. Stites, PhD, D. Tang, PhD, East
Hanover, NJ; Y. Sturm, PhD, Basel, Switzerland

Disclosure: J.E.P.-G. serves as a consultant and speaker for No-
vartis Pharmaceuticals Inc. D.N. serves as a consultant for and
has received honoraria in excess of $10,000 from Novartis Phar-
maceuticals Inc. D.B., S.S., T.S., and D.T. are employees of Novar-
tis Pharmaceuticals Inc. and D.T. and D.B. are stockholders in
Novartis Pharmaceuticals Inc. Y.S. is an employee and stock-
holder in excess of $10,000 in Novartis Pharma AG. R.E. has no
financial interests to disclose. This study was sponsored by Novar-
tis Pharmaceuticals Inc.
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Correction

Infusion-related hypersensitivity reactions during natalizumab treatment

In the article “Infusion-related hypersensitivity reactions during natalizumab treatment” by J.T. Phillips et al. (Neurology
2006;67:1717–1718), there are two errors in the table. The asterisk footnote begins with the incorrect number of patients; it
should read “*A total of 26 patients experienced hypersensitivity reactions. . . .” In addition, the symbol after “Anaphylactic/
anaphylactoid reaction” should have the symbol for urticaria plus other systemic symptoms (§). The table is reprinted with
corrections below:

Table Hypersensitivity reactions in the AFFIRM study

No. of hypersensitivity reactions 28*

Nonserious reactions 20

Urticaria or generalized urticaria 13

Allergic dermatitis 2

Hypersensitivity 5

Serious reactions† 8

Urticaria 1‡

Hypersensitivity 2

Anaphylactic/anaphylactoid reaction§
(serious systemic reactions)

5

* A total of 26 patients experienced hypersensitivity reactions in
the AFFIRM study; 25 natalizumab patients experienced 27
hypersensitivity reactions and one placebo patient experienced
urticaria. Of the natalizumab-treated patients, one patient with
a reaction called hypersensitivity during the seventh infusion
was redosed with natalizumab (protocol violation) and subse-
quently experienced an anaphylactic/anaphylactoid reaction
during the 13th infusion (Case 2, this report). This patient, as
well as another patient with two reactions, is counted twice in
the table, so that the number of reactions in natalizumab pa-
tients adds up to 27.

† Hypersensitivity reactions reported by the investigators as a
serious adverse event.

‡ Placebo patient.
§ Defined as urticaria plus other systemic symptoms.
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