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Introduction

Abstract

Objective: To clarify the characteristics of cryptogenic stroke in patients with
active cancer. Methods: Patients with or without cancer diagnosed with acute
ischemic stroke between January 2006 and February 2015 were extracted from a
prospectively collected stroke database of Osaka University Hospital. Patients
were categorized according to the presence of active cancer and known stroke
mechanisms. Results: Among 1191 patients with acute ischemic stroke, 145
(12%) had active cancer. Patients with active cancer were diagnosed more often
with cryptogenic stroke than were patients without cancer (47% vs. 12%,
P < 0.001). Compared with cryptogenic stroke patients without cancer, crypto-
genic stroke patients with active cancer had fewer atherosclerotic risk factors,
lower nutrition status, higher plasma D-dimer levels, and multiple vascular
lesions. In a multivariate logistic analysis, plasma D-dimer level (odds ratio
[OR] per 1 standard deviation increase: 6.30; 95% confidence interval [CI]:
2.94-15.69; P < 0.001), and the presence of multiple vascular lesions (OR: 6.40;
95% CI: 2.35-18.35; P < 0.001) were independent predictors of active cancer.
When comparing active cancer patients who had known stroke mechanisms
with those who had cryptogenic stroke, high plasma D-dimer levels, multiple
vascular lesions, and receiving chemotherapy and/or radiation therapy were
associated with cryptogenic stroke etiology. Interpretation: In cryptogenic
stroke, patients with active cancer has a unique pathology characterized by high
plasma D-dimer levels and multiple vascular lesions. The hypercoagulable state
and malnutrition due to cancer and its treatments potentially influence the
development of cryptogenic stroke in cancer patients.

fact, in patients with cancer, the incidence of crypto-
genic stroke is reported to account for approximately

Thromboembolism is a common complication in cancer."
Approximately 7% of cancer patients have symptomatic
cerebrovascular diseases during the clinical course, and
15% have cerebrovascular lesions at autopsy.” The
incidence of stroke is approximately 1.5 times higher in
cancer patients than in the general population.’

Stroke complicated by cancer has distinct mechanisms
characterized by hypercoagulability in cancer, manifest-
ing as, e.g, nonbacterial thrombotic endocarditis,
intravascular coagulation, and tumor embolism.*” How-
ever, these stroke mechanisms are often difficult to
diagnose except in an autopsy’; as a result, they can be
diagnosed as cryptogenic stroke in clinical practice. In

40-50% of stroke mechanisms®® and is more prevalent
in patients without cancer.'®'! Previous studies have
demonstrated that cancer patients with cryptogenic
stroke often have high plasma D-dimer levels and mul-
tiple vascular lesion patterns® and are associated with
reduced survival,® suggesting that cryptogenic stroke in
these patients needs specific consideration. However, the
characteristics of cryptogenic stroke in cancer patients
are less well understood. Little is available on the com-
parative data of cryptogenic stroke in both cancer and
noncancer patients within the same population. In our
experience, cancer patients with stroke often seem to be
suffering from malnutrition. Therefore, we hypothesized
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that nutritional status might be associated with the
development of ischemic stroke in cancer patients.

The purpose of this study was to clarify the characteris-
tics of ischemic stroke, especially of cryptogenic etiology,
in cancer patients by using a prospectively collected stroke
database that included both cancer and noncancer
patients.

Methods

Standard protocol approvals, registrations,
and patient consent

The ethics committee for clinical research at Osaka
University Hospital approved this study. The need for
informed consent was waived owing to the retrospective
nature of the study.

Patients

We reviewed 2620 consecutive stroke patients admitted to
the stroke unit of Osaka University Hospital between Jan-
uary 2006 and February 2015 from the hospital’s prospec-
tively collected stroke database. Osaka University Hospital
is a large academic urban hospital, which has a role as a
regional comprehensive cancer center. Patients diagnosed
with acute ischemic stroke within 7 days after symptom
onset (n = 1191) were extracted from the database and
categorized into 2 groups according to the presence of
cancer: the cancer group (n = 265), and the noncancer
group (n = 926). In the cancer group, patients with active
cancer were selected. Active cancer was defined as a diag-
nosis of cancer either treated in the last 6 months before
admission or untreated. The diagnosis of cancer was iden-
tified by reviewing each medical record. Patients who had
an inactive cancer (n = 114), a primary brain tumor
(n =5), or an undiagnosed tumor (n = 1) were excluded.
We finally identified 145 patients with acute ischemic
stroke and active cancer. Further inclusion and exclusion
criteria are shown in Figure 1.

For the purpose of exploring the complication rate of
ischemic stroke in each cancer type, we referred to the
total number of inpatients and outpatients with each can-
cer type during the study period from the Osaka Univer-
sity Hospital database. We subsequently divided the
number of ischemic stroke patients by the total number
of patients with each cancer type, thereby obtaining the
complication rate for ischemic stroke.

Clinical variables

The following clinical data were obtained from the clini-
cal records of all the patients: age, sex, body mass index

Cryptogenic Stroke in Cancer Patients

(BMI), and the presence of atherosclerotic risk factors,
including hypertension, diabetes mellitus, hyperlipidemia,
current smoking, and past history of stroke. Cancer-
related data, including type of cancer, cancer treatment,
and the presence of systemic metastases, were also
obtained. All the patients had baseline blood samples
drawn at admission, and the samples were analyzed for
the following: white blood cell count, total lymphocyte
count, platelet count, and levels of hemoglobin, D-dimer,
high sensitivity C-reactive protein (hsCRP), albumin, and
total cholesterol. Nutritional status was assessed using
controlling nutritional status (CONUT) score. The
CONUT is an automated malnutrition screening system
calculated by using serum albumin, total cholesterol, and
total lymphocyte counts, and scoring (maximum 12
points) is as follows: 0-4 points, low risk; 5-8 points,
moderate risk; and 9-12 points, high risk.'*

Definition of vascular risk factors

Hypertension was defined as the history of hypertension
or the use of antihypertensive medications. Hyperlipi-
demia was defined as the use of cholesterol-lowering ther-
apy, a fasting total serum cholesterol level >220 mg/dL, a
triglyceride level >150 mg/dL, or a low-density lipopro-
tein cholesterol level >140 mg/dL. Diabetes mellitus was
defined as a fasting blood glucose level >126 mg/dL, a
glycosylated hemoglobin Alc concentration >6.5%
according to the National Glycohemoglobin Standardiza-
tion Program, or the use of glucose-lowering agents. BMI
was calculated as weight in kilograms divided by the
square of height in meters (kg/m?). Smoking was defined
as current smoking.

Imaging

Three-tesla magnetic resonance imaging (MRI) was per-
formed at admission. Diffusion-weighted images, T1- and
T2-weighted images, fluid-attenuated inversion recovery
images, and 3-dimensional time-of-flight magnetic reso-
nance angiography were obtained. If MRI was not possi-
ble for individual reasons, brain computed tomography
(CT) was used. Multiple vascular lesions were defined as
the multiple infarct lesions involving multiple arterial
territories.

Classification of stroke mechanisms

All patients underwent 24-hour electrocardiographic
monitoring at least 7 days after admission, carotid ultra-
sonography, transthoracic echocardiography, and brain
imaging (MRI or CT scan). Transesophageal echocardiog-
raphy was performed as necessary. Two neurologists
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Figure 1. Patient selection flow chart. Numbers were rounded to the nearest whole number. CE, cardioembolism; LAA, large-artery

atherosclerosis; SVO, small-vessel occlusion.

classified the mechanisms of ischemic stroke according to
the Trial of Org 10172 in Acute Stroke Treatment classifi-
cation'” and the mechanisms were finalized by consensus.
Patients were classified into 2 subgroups according to
stroke mechanisms: the known stroke mechanism group
(large-artery atherosclerosis, small-vessel occlusion, car-
dioembolism, or other causes) and the cryptogenic stroke

group.

Statistical analysis

All data are expressed as median and interquartile ranges
or counts and percentages. Because the distributions of
plasma D-dimer levels were left-skewed, they were nor-
malized using logarithmic transformation. Values were
compared using the Mann—Whitney U-test for continuous
variables and the chi-square test for categorical variables.
Among cryptogenic stroke patients, multivariate logistic
regression analysis was performed to determine the

282

independent predictors of active cancer, including age,
sex, number of atherosclerotic risk factors, plasma D-
dimer levels, CONUT score, and the presence of multiple
vascular lesions, because these factors are known to be
related to cancer-associated stroke etiology.”” Similarly,
among active cancer patients, multivariate logistic regres-
sion analysis was performed to determine the independent
risk factors for cryptogenic stroke using the same
variables and adding the variables for the presence of sys-
temic metastases and chemotherapy and/or radiation
therapy. All analyses were performed using JMP Pro soft-
ware version 10.0.2 (SAS Institute Inc., Cary, NC). A P
value <0.05 was considered statistically significant.

Results

Among 1191 patients with acute ischemic stroke, 926
(78%) had no cancer, and 145 (12%) had active cancer.
Known stroke mechanisms were identified in 813 of 926
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(88%) patients without cancer but in only 77 of 145
(53%) patients with active cancer. Therefore, patients
with active cancer were diagnosed more often as having
cryptogenic stroke than were those without cancer (47%
vs. 12%, P < 0.001). In 145 ischemic stroke patients with
cancer (38% women; median age, 71 years; interquartile

Table 1. Index stroke mechanisms with active cancer patients.

Specific mechanisms n (%)’
Cryptogenic 68 (47)
Large artery atherosclerosis 23 (16)
Atrial fibrillation 21 (14)
Small vessel occlusion 7 (5)
Nonbacterial endocarditis 6 (4)
Catheter induced embolism 4 (3)
Branch atheromatous disease 3(2)
Infective endocarditis 3(2)
Disseminated intravascular coagulation 2(1)
Cardiomyopathy 2(1)
Myocardial infarction 1(1)
Aortagenic embolism 1(1)
Arterial dissection 1(1)
Cerebral venous thrombosis 1(1)
Anti-phospholipid antibody syndrome 1(1)
Air embolism 1(1)

"Percentages have been rounded up for simplicity of presentation and
may not equal 100% in all cases.

Cryptogenic Stroke in Cancer Patients

range, 63-78), 75 developed ischemic stroke during hos-
pitalization for cancer treatment. Twenty patients pre-
sented with ischemic stroke before the diagnosis of
cancer. Transesophageal echocardiography was performed
in 33 patients (18 in the cryptogenic stroke group).
Table 1 shows the specific stroke mechanisms in 145
active cancer patients.

Table 2 compares baseline characteristics and labora-
tory findings of cryptogenic stroke patients both with and
without cancer. Compared with patients without cancer,
patients with active cancer had lower BMI, fewer
atherosclerotic risk factors, lower nutrition status, and
higher plasma D-dimer and hsCRP levels. Multiple vascu-
lar lesions were found more often in patients with active
cancer than in those without cancer. In a multivariate
logistic regression analysis (Table 3), plasma D-dimer
level (OR per 1-SD increase, 6.30; 95% CI: 2.94-15.69;
P < 0.001), and the presence of multiple vascular lesions
(OR: 6.40; 95% CI: 2.35-18.35; P < 0.001) were indepen-
dently associated with the presence of active cancer in
cryptogenic stroke patients.

When comparing active cancer patients with known
stroke mechanisms and those with cryptogenic stroke
(Table 4), the patients with cryptogenic stroke were
younger, had lower BMI, fewer atherosclerotic risk
factors, lower nutrition status, and higher plasma D-
dimer levels. Multiple vascular lesions were more

Table 2. Characteristics of cryptogenic stroke patients with and without cancer.

With cancer Without cancer
Cryptogenic stroke patient characteristics (n = 68) (h=113) P Value
Age, years 67 (60-75) 68 (57-74) 0.76
Women, % 46 39 0.38
Body mass index, kg/m? 19.7 (16.9-22.4) 22.7 (20.3-25.2) <0.001
Atherosclerotic risk factors, n 1(0-2) 2 (1-3) <0.001
Hypertension, % 35 58 0.005
Hyperlipidemia, % 37 57 0.001
Diabetes mellitus, % 19 31 0.08
Current smoking, % 15 20 0.34
Past stroke, % 18 22 0.47

Laboratory findings

White blood cells, /uL 7,565 (4,985-10,738) 6,750 (5,110-8,620) 0.36
Total lymphocytes, /uL 904 (585-1270) 1,492 (1,068-1,892) <0.001
Hemoglobin, g/dL 10.6 (8.4-12.1) 12.9 (11.4-14.7) <0.001
Platelets x 10%/uL 14.4 (8.3 -22.1) 21.5(17.0-25.7) <0.001
Total cholesterol, mg/dL 169 (135-205) 192 (156-215) 0.02
Albumin, g/dL 2 (2.6-3.7) 4.0 (3.6-4.2) <0.001
D-dimer, pug/mL 1(2.6-16.2) 0.5 (0.3-1.0) <0.001
hsCRP, mg/dL 1. 33 (0.35-6.80) 0.14 (0.04-0.34) <0.001
CONUT score 5(3-8) 1(0-3) <0.001
Imaging findings
Multiple vascular lesions, % 71 16 <0.001
CONUT, controlling nutritional status; hsCRP, high sensitivity C-reactive protein.
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common in the patients with cryptogenic stroke than in
those with known stroke mechanisms. The frequency of
systemic metastases and chemotherapy and/or radiation
therapy was significantly higher in patients with crypto-
genic stroke than in those with known stroke mecha-
nisms. Multivariate logistic analysis revealed that plasma
D-dimer levels (OR per 1-SD increase, 1.77; 95% CI:
1.07-3.08; P = 0.02), the presence of multiple vascular

Table 3. Variables independently associated with the presence of
active cancer in cryptogenic stroke mechanisms (multivariate analysis).

Patient characteristics OR 95% Cl P Value
Age 0.67" 0.37-1.19 0.18
Women 0.77 0.23-2.05 0.52
Atherosclerotic risk factors, n 0.73% 0.46-1.14 0.17
Plasma D-dimer level, ug/mL 6.30" 2.94-15.69 <0.001
CONUT score 1.182 0.96-1.47 0.1
Multiple vascular lesions 6.40 2.35-18.35 <0.001

Cl, confidence interval; CONUT, controlling nutritional status; OR,
odds ratio.

"OR per 1 standard deviation increase.

20OR per 1 unit increase.

Y. Gon et al.

lesions (OR: 3.06; 95% CI: 1.25-7.75; P = 0.01), and
undergoing chemotherapy and/or radiation therapy (OR:
7.48; 95% CI: 2.53-25.74; P < 0.001) were independently
associated with cryptogenic stroke etiology (Table 5).

The number of patients with each cancer type is pre-
sented in Table 6, and the frequency of ischemic stroke
in each cancer type is shown in Figure 2. Lung cancer
was associated with the highest number of ischemic
stroke patients (n = 24), followed by colorectal cancer
(n=17), prostate cancer (n =13), gastric cancer
(n = 11), and pancreatic cancer (n = 10). With regard to
the complication rates for ischemic stroke in each cancer
type, lung cancer was also associated with the highest fre-
quency of ischemic stroke (8.0 per 1000 patients), fol-
lowed by pancreatic cancer (7.5/1000), colorectal cancer
(7.4/1000), renal cancer (6.6/1000), and ovarian cancer
(5.6/1000).

Discussion

This study revealed the following findings: (1) the crypto-
genic stroke rate in cancer patients was approximately
half of cancer patients with ischemic stroke, which was

Table 4. Characteristics of active cancer patients diagnosed with cryptogenic stroke and known stroke mechanisms.

Cryptogenic stroke

Known stroke mechanisms

Patient characteristics (n =68) (n=77) P Value
Age, years 67 (60-75) 74 (67-79) <0.001
Women, % 46 30 0.06
Body mass index, kg/m2 19.7 (16.9-22.4) 22.1 (19.6-24.1) 0.002
Atherosclerotic risk factors, n 1(0-2) 2 (1-3) <0.001
Hypertension, % 35 74 <0.001
Hyperlipidemia, % 37 42 0.56
Diabetes mellitus, % 19 34 0.04
Current smoking, % 15 21 0.34
Past stroke, % 18 25 0.30
Laboratory findings
White blood cells, /uL 7,565 (4,985-10,738) 6,750 (5,110-9,305) 0.56
Total lymphocytes, /uL 904 (585-1270) 1,149 (777-1,547) 0.02
Hemoglobin, g/dL 10.6 (8.4-12.1) 11.4(10.1-13.1) 0.008
Platelets x 104/,uL 14.4 (8.3-22.1) 19.7 (13.4-25.6) 0.02
Total cholesterol, mg/dL 169 (135-205) 164 (144-189) 0.78
Albumin, g/dL 3.2 (2.6-3.6) 3.4 (2.9-3.8) 0.07
D-dimer, pg/mL 5.1 (2.6-16.2) 2.6 (0.9-7.6) <0.001
hsCRP, mg/dL 1.33 (0.35-6.80) 0.72 (0.13-4.11) 0.06
CONUT score 5 (3-8) 4 (2-7) 0.02
Imaging findings
Multiple vascular lesions, % 71 40 <0.001
Cancer status
Adenocarcinoma, % 68 59 0.29
Systemic metastases, % 54 31 0.005
Chemotherapy and/or radiation 40 9 <0.001

therapy, %

CONUT, controlling nutritional status; hsCRP, high sensitivity C-reactive protein.
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much higher than in noncancer patients; (2) the clinical
features of cryptogenic stroke in cancer patients differed
considerably from those in noncancer patients; and (3)
high plasma D-dimer levels, the presence of multiple
vascular lesions, and receiving chemotherapy and/or
radiation therapy were independently associated with
cryptogenic stroke in cancer patients.

Table 5. Variables independently associated with cryptogenic stroke
mechanisms in active cancer patients (multivariate analysis).

Patient characteristics OR 95% Cl P Value

Age 0.69' 0.42-1.10 0.12

Women 1.17 0.46-2.97 0.74

Atherosclerotic risk 0.76% 0.52-1.11 0.16
factors, n

Plasma D-dimer level, 1.77" 1.07-3.08 0.02
ug/mL

CONUT score 1.04° 0.88-1.21 0.67
Multiple vascular lesions 3.06 1.25-7.75 0.01
Systemic metastases 1.15 0.44-2.89 0.77
Chemotherapy and/or 7.48 2.53-25.74 <0.001

radiation therapy

Cl, confidence interval; CONUT, controlling nutritional status; OR,
odds ratio.

"OR per 1 SD increase.

20R per 1 unit increase.

Cryptogenic Stroke in Cancer Patients

Previous studies have reported that the cryptogenic
stroke rate in cancer patients is relatively high®”; how-
ever, there has been no study of the cryptogenic stroke
rate according to the presence of active cancer within the
same study population. It has been suggested that parox-
ysmal atrial fibrillation is the latent common cause of
cryptogenic stroke in the general population.'* Because
we conducted a thorough investigation to determine
stroke etiology, including 24-hour electrocardiographic
monitoring throughout hospitalization, only 12% of acute
stroke patients without cancer were diagnosed as having
cryptogenic stroke. Meanwhile, it is notable that approxi-
mately half of acute stroke patients with active cancer
who were still classified as having cryptogenic stroke. This
result suggests that the mechanisms underlying crypto-
genic stroke in cancer patients need special consideration.

Our data demonstrated that patients with cryptogenic
stroke and active cancer had unique clinical characteris-
tics. These patients had lower BMI, fewer atherosclerotic
risk factors, lower nutrition status, higher plasma D-
dimer levels, and more frequent multiple vascular lesions
than those in the noncancer group and the active cancer
group. High plasma D-dimer levels and multiple vascular
lesions were independently associated with cryptogenic
stroke in the setting of active cancer. These results are
highly consistent with previous studies.”” These data

Table 6. Cancer types and metastases incidence in patients with ischemic stroke.

Number of patients with ischemic stroke

Metastases incidence in patients with
ischemic stroke

Cryptogenic Known stroke

Cryptogenic Known stroke Incidence of ischemic

Cancer type Total stroke mechanisms Total stroke mechanisms stroke per 1,000 patients
Lung cancer 24 12 12 9 7 2 8.0
Pancreatic cancer 11 9 2 8 7 1 7.5
Colorectal cancer 17 7 10 3 1 2 7.4
Renal cancer 5 3 2 2 1 1 6.6
Ovarian cancer 7 1 6 4 1 3 5.6
Prostate cancer 13 3 10 5 0 5 5.6
Malignant lymphoma 7 4 3 4 2 2 4.7
Bladder cancer 4 0 4 1 0 1 47
Esophageal cancer 7 3 4 4 2 2 4.1
Gastric cancer 11 3 8 6 3 3 4.0
Leukemia 3 2 1 1 0 1 3.5
Biliary tract cancer 3 2 1 3 2 1 2.6
Liver cancer 5 1 4 1 1 0 2.5
Uterine cancer 3 3 0 1 1 0 2.4
Breast cancer 7 5 2 3 3 0 1.8
Others' 18 6 12 4 3 1

The top 15 cancers associated with ischemic stroke are shown in this table. The proportion of systemic metastases was similar when comparing
the top 3 cancers (lung cancer, pancreatic cancer, and colorectal cancer) with other cancers (38% vs. 42%).
"Includes hematologic malignancy in 4, parotid cancer in 3, pharyngeal cancer in 2, sarcoma in 2, skin cancer in 2, oral cancer in 2, cervical

cancer in 1, nasal cancer in 1, and malignant mesothelioma in 1.
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= Non-adenocarcinoma

m Adenocarcinoma

Figure 2. The frequency of ischemic stroke in patients with various types of cancer. The 15 leading types of cancer associated with ischemic
stroke are shown. Lung cancer was associated with the highest frequency of ischemic stroke (8.0/1,000 patients), followed by pancreatic cancer
(7.5/1,000), colorectal cancer (7.4/1,000), renal cancer (6.6/1,000), and ovarian cancer (5.6/1,000). The dark gray bar shows adenocarcinoma and

the light gray bar shows non-adenocarcinoma.

suggest that cancer-related conditions, such as coagulation
abnormalities and malnutrition caused by malignancy or
the cachectic state, potentially affect the development of
ischemic stroke in cancer patients. In other words, if
patients with cryptogenic stroke display such characteris-
tics, then a detailed examination should be considered
check for the presence of subclinical active cancer.

In addition to these clinical characteristics, when
comparing active cancer patients with known stroke
mechanisms and cryptogenic stroke, it was remarkable
that chemotherapy and/or radiation therapy was also
independently associated with cryptogenic stroke. Cancer
treatment, such as chemotherapy and/or radiation ther-
apy, possibly causes the hypercoagulable state through the
direct oncolytic reaction and the treatment itself.'> Cancer
treatments are also a surrogate for the degree of cancer
activity and therefore this finding might actually be due
to confounding effect of indication bias. However, these
findings indicate that active cancer patients undergoing
treatment, especially those with high D-dimer levels, face
a high risk of ischemic stroke.

To date, only a few studies have investigated the rela-
tionship between the prevalence of ischemic stroke and
active cancer.””'® In this study, we presented the compli-
cation rates for ischemic stroke in each type of cancer
during the study period. These results accord well with
those of a previous study showing that incident cancer is

associated with an increased short-term risk of stroke,
especially in lung, pancreatic, and colorectal cancers.'®
The authors speculated that patients with those cancers
often had advanced-stage disease.'® In this regard, the rate
of systemic metastases in our series was similar in patients
with lung, pancreatic, and colorectal cancer versus those
who did not. Further discussion is warranted on this
problem; however, potential factors such as dehydration,
infectious conditions, and cancerous invasion to the sur-
rounding tissues could have affected the development of
ischemic stroke in these patients.

Our study had several limitations. First, we showed the
differences in cryptogenic stroke between cancer patients
and noncancer patients, but it is possible that these differ-
ences derived from the cachectic state of cancer patients in
general and were not restricted to cryptogenic stroke
patients. To precisely distinguish between these factors is
difficult; even so, we found similar differences between
cryptogenic stroke and known stroke mechanisms in
patients with active cancer. Therefore, we believe that our
data reflect the unique clinical characteristics of crypto-
genic stroke in the setting of cancer. Second, only a few
cancer patients underwent TEE due to poor clinical condi-
tion or gastrointestinal complications. Because TEE is
superior to TTE for the evaluation of cardiac embolic
sources such as nonbacterial thrombotic endocarditis,'”
this might influence the classification of stroke etiology.
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Similarly, lack of prolonged Holter monitoring might
overestimate the rate of cryptogenic stroke in cancer
patients.'® Third, although this study demonstrated the
complication rates of ischemic stroke for each type of can-
cer during the study period, it did not rigorously measure
the complication rate of ischemic stroke in all such cancer
patients. That is, not all patients who developed ischemic
stroke during a routine visit to our hospital were admitted
there. Fourth, our cohort was limited to Japanese patients
of single-center series and therefore, our finding may not
generalize to other stroke populations. Finally, many of
association variables in the multivariate analyses had wide
Cls suggesting low statistical power and poor reliability.
Further researches are needed to elucidate the optimal
predictors of active cancer and cryptogenic stroke.

In conclusion, cryptogenic stroke is highly prevalent in
patients with active cancer and has a unique pathology
characterized by high plasma D-dimer levels and multiple
vascular lesions. The hypercoagulable state and malnutri-
tion due to cancer and its treatment potentially influence
the development of cryptogenic stroke in cancer patients.
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