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Table 4 - Prognostic factor analysis for overall survival using proportional hazards regression model without variable
selection.

are the other examples of haematopoietic growth factors that
cause neutrophilia by in vivo administration.?®?* A variety of
non-haematopoietic malignant tumours including mesotheli-
oma,” squamous cell carcinoma of the oropharynx,?® mela-
noma,” glioblastoma®® and carcinoma of the lung® have
been reported to secrete G-CSF or GM-CSF and cause signifi-
cant leucocytosis. Although there have been several reports
of the existence of autocrine growth loops for G-CSF and
GM-CSF in non-haematopoietic tumour cells, implying G-
CSF- and GM-CSF-producing tumours are more aggres-
sive,?®*! the relationship between paraneoplastic production
of myeloid growth factors and prognosis remains unclear.
Furthermore, considering the linear relationship we observed
between pretreatment neutrophil count and survival in this
study, ectopic production of myeloid growth factors, which
often causes marked neutrophilia, does not seem to be the
sole reason for the observed association between neutrophil
count and prognosis.

Other possible factors that cause neutrophilia are coexis-
tent infection and cancer-related inflammation. In this study,
patients with active infection were excluded based on the eli-
gibility criteria of the trial, and there is no clear reason to as-
sume the existence of latent infection as the cause of
neutrophilia and poor prognosis.
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The association between cancer and inflammation was
initially pointed out during the 19th century. However, recent
advances in understanding of tumour biology have stimu-
lated renewed interests in searching for links between cancer
and inflammation.*® Today, it is widely accepted that chronic
inflammation contributes to the initiation and progression of
cancer. Furthermore, it is now known that inflammatory pro-
cesses almost always accompany cancer, and persistence of
chronic inflammation-like processes within cancer tissue
causes suppression of anti-tumour immunity by several
mechanisms, such as activation of type 2 T-helper responses,
recruitment of regulatory T cells and activation of the chemo-
kine system, and results in promotion of cancer growth and
metastasis. Thus, inflammation may result in the aggressive
growth of a tumour. The cytokines interleukin (IL)-6 and tu-
mour necrosis factor-alpha (TNFa), which are implicated in
the pathogenesis of cancer-related inflammation as well as
of acute inflammatory processes, are also known to induce
neutrophilia. > It is possible that the neutrophil count at
diagnosis indicates the severity or nature of inflammation
occurring within the tumour, and thus reflects prognosis. In
a recent report, a proportion of patients with metastatic can-
cer were shown to have IL-6-mediated elevation in serum cor-
tisol levels. This may partly explain the neutrophilia of cancer
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patients, although its contribution to outcome is not yet
known.>

We did not measure inflammatory markers such as C-
reactive protein or haemogram of total white cell count in this
study. However, we are investigating correlations between
several cytokines and prognosis in a correlative study of an-
other clinical trial {ClinicalTrials.gov identifier NCT00616031).

Besides inflammation in cancer tissue, host factors may
influence the prognosis of cancer patients. It is now known
that lifedme exposure to infectious diseases and other
sources of inflammation not only is related to the pathogen-
esis of cancer, but also plays an important role in ageing
and influences longevity.’* Ageing is a complex process,
and numerous genes are known to have associations with
longevity.®® Polymorphisms of the genes that encode proteins
involved in inflammatory processes (e.g. IL-1, IL-6, IL-10 and
TNFo) are suspected to affect ageing and longevity. Given
the close relationship between cancer and inflammation, it
is natural to speculate that genetic polymorphisms in inflam-
mation-related genes may also influence host responses to
cancer and prognosis; peripheral neutrophil count may be
an indicator of this association.

Another possibility is that neutrophil directly down-regu-
lates host cellular immunity against cancer, thereby affecting
the prognosis. In vitro studies showed that neutrophils sup-
press the cytolytic activity of lymphocytes and natural killer
cells when co-cultured with neutrophils and lymphocytes
from normal healthy donors; the degree of suppression was
proportional to the number of neutrophils added.***! The
clinical relevance of these effects seen in in vitro studies is
currently unknown. The biological basis for the multi-facto-
rial and complex association is also unknown, and merits fur-
ther research.

5. Conclusion

Using the dataset from a randomised controlled trial, we have
confirmed that pretreatment peripheral blood neutrophil
count is an independent prognostic factor in patients with ad-
vanced NSCLC receiving modern chemotherapy. The results
need to be investigated for generalisability in other popula-
tions. Since neutrophil count is easily measured at low cost,
it may be a useful predictor of prognosis in clinical practice.
Considering the strength of the association reported here,
neutrophil count should be taken into account as a stratifica-
tion factor in future randomised clinical trials of patients with
advanced NSCLC.
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ORIGINAL ARTICLE

Postoperative Adjuvant Chemotherapy for Node-Positive

Cervical Adenocarcinoma

Nobuhiro Takeshima, MD, Kuniko Utsugi, MD, Katsuhiko Hasumi, MD, and Ken Takizawa, MD

Abstract: We examined the effectiveness of postoperative adjuvant chemotherapy for node-positive cervical
adenocarcinoma. During the period from 1994 to 2002, 98 consecutive patients with clinical stage I and Il cervical
adenocarcinoma were treated surgically without having undergone any prior treatment. Surgical procedures
included radical hysterectomy, bilateral salpingo-oophorectomy, and pelvic lymphadenectomy. Postoperatively,
21 patients were found to have lymph node metastasis, and all were treated with chemotherapy in the absence of
radiotherapy. All patients were followed up for at least 5 years. Recurrence developed in 9 of the 21 patients, all
9 died of the disease. Six of the 9 recurrences were extrapelvic lesions. Five-year disease-free survival and overall
survival were 57% and 67%, respectively. Recurrence was more common in patients with 6 or more positive nodes
than in those with fewer than 3 positive nodes. These data suggest the potential role of postoperative chemotherapy
for treatments of cervical adenocarcinoma. However, the effectiveness of chemotherapy alone in node-positive
cervical adenocarcinoma was likely not as high as that in squamous cell carcinoma. Despite our use of
postoperative chemotherapy in the absence of pelvic radiation, the disease recurred predominantly at distant sites.

Key Words: Cervical cancer, Adenocarcinoma, Chemotherapy

(Int J Gynecol Cancer 2009;19: 277-280)

Ithough the efficacy of radical hysterectomy and pelvic

]ymphadenectomy has been shown for early-stage cervical ade-
nocarcinoma,' the presence of surgically detected pelvic lymph node
metastasis correlates with treatment failure. > ® Node-positive patients
with cervical adenocarcinoma have traditionally been treated with
radiotherapy (RT) alone, but improving the prognosis for such
patients has been a major issue in gynecologic oncology. In 2000,
Peters et al® reported that concurrent chemoradiotherapy (CCRT)
was more effective for treatment of high-risk cervical cancer, in-
cluding cervical adenocarcinoma, than RT alone.

Concurrent chemoradlotherapy 1s accepted as a standard
treatment of high-risk cervical cancer,'® but alternative treatments
have been investigated in an attempt to improve survival or more
importantly to reduce treatment-related morbidity. Several studies
have suggested the potential role of chemoth ?y (CT) alone for
treatment of node-positive cervical cancer.’ At our facility,
cervical cancer patients with lymph node involvement have been
treated with CT alone since 1993. Here, we report the results of
treatment of node-positive cervical adenocarcinoma with CT alone
and discuss the possible use of this treatment.

PATIENTS AND METHODS

During the period from 1994 to 2002, 98 consecutive patients
with clinical stage IB to IIB adenocarcinoma of the uterine cervix
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were treated surgically at the Cancer Institute Hospital (Tokyo, Japan).
Patients with adenosquamous carcinoma and those who had received
neoadjuvant CT were excluded from the study. Surgical procedures
consisted of radical hysterectomy, bilateral salpingo-oophorectomy,
and pelvic lymphadenectomy. The lymphadenectomy procedure in-
cluded complete bilateral pelvic lymphadenectomy with the aim of
removing all of the extemal iliac, intemnal iliac, common iliac, ob-
turator, suprainguinal, and presacral lymph nodes. A median of
32 (range, 15-61) lymph nodes was obtained in this series. Of the
98 patients, 21 (21.4%) were found to have lymph node metastasis
and formed the study population.

All 21 node-positive patients received CT postoperatively
without RT. In 19 (90.5%) of the 21 patients, CDDP(cisplatin)—based
CT regimens were admmlstered A CT regimen consxstm% of
ifosfamide (700 mg/m” on days 1-4), epiadriamycin (50 mg/m
day 5), and cisplatin (15 mg/m? on days 1-5) was used in 14 patlents
(67%). In 2 patients, a non-CDDP-based regimen consisting of
irinotecan hydrochlonde (120 mg/m? on days 1 and 15) and
mitomycin C (7 mg/m” on day 1) was used (Table 1). These regimens
were generally scheduled to be repeated every 4 weeks for 5 cycles.

Treatment outcomes, including toxicity of CT, were investigated.
All patients were followed up for at least for 5 years. Disease-free
survival and overall survival rates were calculated by the Kaplan-
Meier method and analyzed by log-rank test. Differences in ratios were
analyzed with the Fisher exact test. Toxicity was evaluated according
to the Common Terminology Criteria for Adverse Events (Version 3).

RESULTS

Patients’ characteristics are shown in Table 1. Median age was
45 years (range, 31-69 years). Of the 21 node-positive patients,
13 showed 100% stromal invasion, and 8 showed parametrial involve-
ment. The 5-year disease-free survival and overall survival rates in
total cases were 57% and 67%, respectively (Fig. 1). Relapse rates by
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TABLE 1. Patients’ characteristics (n = 21)

Age, mean (range), y 45 (31-69)
Clinical stage
IB1 14
1B2 4
11B 3

Pathologic type
Endocervical type

Well differentiated 13
Moderately differentiated 1
Poorly differentiated 5
Serous type 2
Capillary space involvement
Yes 20
No 1
Depth of stromal invasion
1-50% 3
51-99% 5
100% 13
Parametnial invasion
Yes 8
No 13
Tumor size, cm
<4 15
>4 6
Chemotherapy regimen
IEP 14
Other CDDP-based S
CPT-11/MMC 2

CPT-11 indicates irinotecan hydrochloride; 1EP, ifosfamide, epiadriamycin,
and cisplatin; MMC, mitomycin C.

the number and sites of metastatic nodes are shown in Table 2.
Recurrence was more frequent in patients with more than 6 positive
nodes than in those with fewer than 3 positive nodes. Sites of relapse
are shown in Table 3. Six of the 9 recurrences were extrapelvic lesions.
Disease-free survival in relation to parametrial involvement is shown
in Figure 2. Involvement of the parametrium decreased the 5-year
disease-free survival rate from 64% to 43%, but this change was not
statistical significant (P = 0.3346).

Toxicity was generally acceptable, and there was no
treatment-related deaths. Grade 3 hematologic toxicity was observed
in 47.6% of patients, and grade 4 was observed in 14.3%. Grade 3
gastrointestinal toxicity was observed in 14.3% of patients and
sometimes necessitated termination of CT. Grade 2 alopecia was
observed in most patients.

DISCUSSION

Although it is controversial whether there is a difference in
survival between women with squamous cell carcinoma and those
with adenocarcinoma of the cervix,'>'® it seems that the most
significant difference in prognosis between the 2 types of cervical
cancer occurs in patients with surgically detected pelvic lymph node
metastasis.>® Nakanishi et al® analyzed the literature regarding
prognosis of patients with cervical cancer treated surgically and
concluded that the difference in prognosis between adenocarcinoma
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Overall survival rate (%)

0 2 3
Years on study
FIGURE 1. Overall survival in node-positive patients with
cervical adenocarcinoma treated postoperatively with

CT alone. The 5-year overall survival rate was 67% in
21 node-positive patients with cervical adenocarcinoma.

T

4

and squamous cell carcinoma depends on the ratio of node-positive
cases with adenocarcinoma.

Node-positive cervical adenocarcinoma has been treated
postoperatively by RT. The reported S-year survival rates range from
33.3% to 63.2%, suggesting that node-positive cervical adenocar-
cinoma shows lower radiosensitivity and poorer prognosis than
node-positive squamous cell carcinoma.”~” Recently, Chargui et al®
reported an 8% S-year survival rate of node-positive patients with
cervical adenocarcinoma; however, RT was usually performed
before surgery in their series. Yokosuka and Hasumi® reported a
40.9% S-year survival rate in 25 node-positive patients with cervical
adenocarcinoma; this is our historic control study in which RT was
used postoperatively as adjuvant therapy (Table 4). On the basis of
these observations, alternative treatments for node-positive cases
have been sought.

The rationale for postoperative use of CT alone for node-
positive cervical cancer is as follows. First, distant metastasis is the
major problem in the treatment of high-risk cervical cancer, and CT
is considered the most powerful means of eradicating subclinical
metastases. Second, treatment of local recurrence is considered to be

TABLE 2. Relapse rates by the number and sites of
metastatic nodes

Relapse rate P
No. metastatic nodes
1-2 (n=12) 25%
3-5(n=75) 40% 0.012*
>6 (n=4) 100%
Laterality of metastatic nodes
Ipsilateral involvement (n = 8) 25% 0.367
Bilateral involvement (n = 13) 54%
Involvement of common iliac nodes
Yes (n = 7) 71% 0.159
No (n = 14) 29%

*For 1 to 2 versus 6 or more metastatic nodes.

© 2009 IGCS and ESGO
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CT and Node-Positive Adenocarcinoma

TABLE 3. Sites of relapse

Intrapelvic
Pelvic lymph nodes
Parametrium
Extrapelvic
Lung
Para-aortic lymph node
Intra-abdominal
Virchow node

—_— N

[ )

easier because of the presence of RT reserved for recurrence. Finally,
CT alone may yield a better quality of postoperative life by pre-
cluding radiation-related morbidities, such as small bowel obstruc-
tion and leg lymphedema. The potential role of CT for the treatment
of node-positive cervical cancer has been discussed in several
reports.'! 1

The current study is the first reported study of more than 20
node-positive patients with cervical adenocarcinoma treated post-
operatively with CT alone. The survival data suggest that the
effectiveness of postoperative CT is equal to or better than that of RT
in node-positive patients with cervical adenocarcinoma. Recurrence
tends to occur more frequently in patients with many (>6) positive
nodes. A similar finding was noted in patients treated with RT.
Ishikawa et al'? reported a 5-year survival rate of 61.3% in patients
with cervical adenocarcinoma and fewer than 3 positive nodes but
only 13.0% in those with 3 or more positive nodes. In the present
study, parametrium involvement tends to be associated with poor
prognosis; however, this association did not reach statistical
significance. Lai et al'? reported that postoperative CT was effective
in patients with lymph node metastasis but free of parametrial
extension, whereas postoperative RT was effective in those without
lymph node metastasis but at high risk of recurrence.

We previously reported’® favorable results of postoperative
CT as treatment of node-positive squamous cervical cancer, showing
a disease-free survival rate of more than 80%. The treatment
outcome of node-positive cervical adenocarcinoma in the present
series was considerably worse than that of squamous cell carcinoma.

b i
o |
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FIGURE 2. Relation between disease-free survival and
parametrial involvement. The 5-year disease-free survival rate
was 64% in 14 node-positive patients without parametrial
involvement (pm —) and 43% in 7 node-positive patients with
parametrial involvement (pm +) (P = 0.3346).
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TABLE 4. Survival in cases of node-positive cervical
adenocarcinoma

Postoperative Clinical No. 5-y survival

therapy stage  cases rate, %
Kilgore et al? RT B 13 42.7
Vesterinen et al’® RT IB-IIB 44 40-55.6
Yokosuka and RT IB-IIB 25 40.9

Hasumi®*

Shingleton et al® RT IB-TIA 31 333
Nakanishi et al® RT IB 19 63.2
Irie et al’ RT IB-IIB 18 479
Peters et al®!® CCRT IB-IA  29* 82.0
Current study CT IB-IIB 21 66.7

*Includes 11 cases of adenosquamous carcinoma.

With respect to sites of recurrence, it is surprising that despite the
use of postoperative CT in the absence of pelvic RT, recurrences
occurred predominantly at distant sites. In 2000, Peters et al®
examined 2 treatment modalities, RT and CCRT, in 243 patients with
high-risk cervical cancer and obtained 4-year disease-free survival
rates of 63% and 80%, respectively. Most importantly, they reported
no difference in survival rate between squamous cell carcinoma and
nonsquamous carcinoma when CCRT was used to treat high-risk
cases. An 82.0% S-year survival rate was reported for 29 patients
with adenocarcinoma or adenosquamous carcinoma,”!

Our study is limited by retrospective data collection, a small
number of patients, and varying CT regimens. Nevertheless, we
believe that the current study provides some information to help in
the design of future trials. Prospective studies are necessary to verify
the utility of postoperative adjuvant CT for cervical cancer. The
Japanese Gynecologic Oncology Group has a plan to perform a
phase 2 trial in this aspect. On the basis of the present results, we
consider that node-positive patients with adenocarcinoma should be
excluded from the study.

In summary, our findings suggest the potential role of
postoperative CT for treatment of cervical adenocarcinoma. The
effectiveness of CT alone for node-positive patients with cervical
adenocarcinoma is equal to or better than that of RT alone. However,
a high survival rate for patients with node-positive cervical adeno-
carcinoma has been reported only for those treated with CCRT.
Although CT is probably advantageous over CCRT with respect to
treatment-related morbidity,18 at present, CCRT is considered the
best treatment of node-positive cervical adenocarcinoma.
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Research Article

Intracranial hemorrhage folldwing allogeneic hematopoietic
stem cell transplantation

Yuho Najima,! Kazuteru Ohashi,™* Maho Miyazawa,? Mikako Nakano,? Takeshi Kobayashi,
Takuya Yamashita,! Hideki Akiyama,! and Hisashi Sakamaki®

Charts and radiographs of 622 allogeneic hematopoietic stem cell transplant (HSCT) recipients, over a 20-
year period, were retrospectively reviewed for intracranial hemorrhage (ICH) following transplant. A total of
21 cases of ICH were identified (3.4%) including 15 cases of intraparenchymal hemorrhage (IPH), two cases
of subarachnoid hemorrhage (SAH), and four cases of subdural hematoma (SDH). The median time from
transplantation to the onset of ICH was 63 days (range, 6-3,488 days). The clinical features of post-trans-
plant ICH patients were similar and included hypertension, diabetes mellitus, chronic graft-versus-host dis-
ease (GVHD), systemic infection, and veno occlusive disease (VOD), recently referred to as sinusoidal
obstruction syndrome, in addition to severe thrombocytopenia. Mortality rate was especially high (89%) af-
ter IPH with a median survival of 2 days (range, 0-148 days). In contrast, all patients with SAH or SDH fol-
lowing HSCT survived. The cause of post-transplant ICH appears to be multifactorial, including thrombocy-
topenia, hypertension, acute GVHD, VOD, and radiation therapy. Most patients in our series displayed
severe thrombocytopenia at the onset of ICH, even though adequate prophylactic platelet transfusions were
given. By univariate analysis, cord blood transplantation, acute GVHD, systemic infection, and VOD were
related to the incidence of ICH, whereas prior CNS episodes and radiation therapy did not reach statistical
significance. A multivariate analysis with logistic regression identified acute GVHD as the only factor that

significantly influenced ICH occurrence. Am. J. Hematol. 84:298-301, 2009.

introduction

HSCT recipients are at high risk for severe neurological
complications [1]. These complications arise either from the
primary disease for which the patient is undergoing HSCT, or
as a consequence of immunosuppressive treatments, infec-
tion, or intracranial hemorrhage that may develop during
HSCT [2,3]. Although the clinical course of subdural hema-
toma (SDH) or subarachnoid hemorrhage (SAH) can be rela-
tively benign, intraparenchymal hemorrhage (IPH) has the
worst outcome among these complications [4,5]. Pomeranz
et al. [6], in a retrospective analysis of the clinical features of
ICH, found that while SDH was usually due to a more spe-
cific factor such as thrombocytopenia and had a more benign
course, IPH was rather sporadic and usually lethal.

This study describes the clinical courses of 21 cases of
ICH among 622 allogeneic transplants performed over the
last 20 years at a single institution and reviews their clinical
outcomes.

Results

Clinical features of post-transplant ICH

Charts and brain CT of 622 allogeneic transplant recipi-
ents were retrospectively reviewed for ICH, and 21 patients
(3.4%) eventually developed ICH at a median time of 63
days (range, 6-3488 days) after transplantation. Median
age at the time of ICH was 42 years (range, 11-66 years)
and 11 patients were men (52%). Eleven patients under-
went unrelated hematopoietic stem cell transplant with a
radiation-containing regimen.

The clinical characteristics of these 21 patients are sum-
marized in Table I. ICH was symptomatic in 14 of the 21
patients and symptoms included loss of consciousness
(seven patients), headache (three patients), hemiplegia
{three patients), and seizure (one patient). Two asymptom-
atic patients had ICH which was incidentally found during
systemic screening for infection. One patient developed

© 2009 Wiley-Liss, Inc.
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© 2009 Wiley-Liss, Inc.

ICH during deep sedation while on mechanical ventilation.
The remaining four patients visited another emergency unit
at the onset of ICH and, therefore, clinical information relat-
ing to their initial symptoms was unavailable. Among the 21
patients with ICH, 15 patients developed IPH, two patients
developed SAH, and four patients developed SDH. Median
onset of IPH occurred at 122 days (range, 163,488 days)
after HSCT. In comparison, all patients with SAH or SDH
developed their events earlier in the course of HSCT, with
a median onset of 22 days (range, 6-38 days) for the SAH
patients and 31 days (range, 17—41 days) for the SDH
patients (Table 1). A previous history of CNS events
was present in nine patients including four with reversible
encephalopathy syndromes induced by cyclosporine, three
patients with leukemic CNS infiltration, one case of fungal
infection, and one case of meningitis. Platelet counts at the
onset of ICH were extremely low in 14 patients (82%) out
of 17 patients whose clinical data was available. Acute
GVHD was apparent in 11 patients and three patients
displayed active chronic GVHD (two extensive and one lim-
ited) at the onset of ICH. Concomitant diseases included
hypertension, hyperlipidemia, chronic kidney disease, dia-
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betes mellitus, VOD, and disseminated intravascular coagu-
lation in 10 patients (Table I).

Management, outcome, and risk factor of
post-transplant ICH

Treatment options for post-transplant ICH were extremely
limited and most cases were not eligible for neurosurgical
intervention because of ICH severity, transfusion refractory
thrombocytopenia, or poor general condition. Only two
patients in our series underwent neurosurgery to avoid im-
mediate death (Cases 2 and 18, Table I).

Post-transplant ICH has a dismal prognosis. According to
Kaplan-Meier product-limit estimates, 5-year overall survival
was 17.9%, which is much lower compared with patients
without ICH (55.8%, P < 0.00001), as shown in Fig. 1. In
the case of IPH, most patients died soon after the event,
with the median survival after IPH of 2 days (range, 0-148
days). In contrast, patients with SAH or SDH had longer
survival, and actually no deaths were attributed to SAH or
SDH.

We sought to determine which variables were associated
with the risk of developing ICH. Univariate and multivariate
analyses of the risk factors for ICH are shown in Table |II.
By univariate analysis, cord blood transplantation, Grade
HI-IV acute GVHD, systemic infection, and VOD were
related to the incidence of ICH, whereas prior CNS epi-
sodes and prior radiation did not reach statistical signifi-
cance. A multivariate analysis with logistic regression iden-
tified Grade M-IV acute GVHD as the only factor that
significantly influenced ICH occurrence.

Discussion

This study reviews the incidence of ICH among 622
recipients of allogeneic HSCT. Although some patients may
have been overlooked due to lack of symptoms, the cumu-
lative incidence of ICH in our series was 3.4%, which is
equivalent to the incidence rates reported by others using
similar definitions and methods {7]. The incidence of ICH in
the setting of post-transplantation, however, was much
higher than ICH not associated with HSCT in the general
Japanese population, where IPH occurs in 1 per 1,000
patients and SAH occurs in 0.7 per 1,000 patients [8].

The etiology of post-transplant ICH appears to be multi-
factorial and includes thrombocytopenia, hypertension,
acute GVHD, VOD, prior CNS episodes, and radiation ther-
apy. Of particular interest is the finding that most patients
in our series displayed severe thrombocytopenia at the
onset of ICH, despite adequate prophylactic platelet trans-
fusions which was triggered when a patient's platelet level
dropped below 20,000/ul without acute bleeding. Although
the precise mechanism of severe thrombocytopenia with
refractoriness to platelet transfusion was unknown, cere-
bro-microvascular endothelial injury could be a possible
underlying problem. Our patients with acute GVHD were
also more likely to experience ICH, especially those receiv-
ing steroids or calcineurin-inhibitors, medications that are
known to harm the CNS [9]. In a recent case report, Camp-
bell et al. [10] described several cases of GVHD with cere-
bral vasculitis resulting in parenchymal hemorrhage. Uckan
et al. [7] have also recently reported that life-threatening
neurological complications including ICH was more fre-
quently observed in patients carrying severe acute GVHD.
In their case series, all patients who developed ICH were
complicated with Grade HI-IV acute GVHD. In our series,
patients with severe acute GVHD (>Grade Ill) might have
an increased risk for ICH on both univariate and multivari-
ate analysis. Although further clarification is warranted,
these suggest a possible causal relationship between
severe GVHD and ICH. Radiation therapy is also thought
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TABLE Il. Univariate and multivariate analysis factors for ICH

Univariate  Multivariate Hazard
P* P* ratio (95%Cl)
Donor (unrelated/related) 0.120 0.741 0.83 (0.28—2.48)
Radiation containing regimen 0.134 0.443 1.53 (0.51-4.59)
Prior CNS events (yes/no) 0.061 0.312 1.78 (0.58—5.40)
CBSCT (yes/no) 0.006 0.213 1.51 (0.79-2.93)
Acute GVHD grade 11i-IV (yes/no) 0.006 0.046 1.41 (1.01-1.97)
Systemic infection (yes/no) 0.0069 0.399 1.52 (0.57-4.03)
VOD (yes/no} 0.009 0.125 2.63 (0.77—9.00)

*Univariate analysis with the %2 test for categoric variables and the nonparamet-
ric Mann-Whitney U test for continuous variables.

**Multivariate analysis with the multiple logistic regression analysis for appropri-
ate variables to evaluate the risk of ICH. Statistical significance was determined at
the .05 level. All P values were two sided. The statistical data were obtained using
the SPSS software package (SPSS 11.0 inc., Chicago, IL).

to contribute to the development of ICH {11], and the ma-
jority of our ICH patients received some form of radiation
therapy. Laboratory-proven coagulopathies, however, were
not evident in our series except for one patient (Case 5)
who developed IPH.

Consistent with previous reports, the -clinical course of
patients with ICH in our series was dismal with a 5-year
overall survival rate of only 17.9%. In contrast, among the
601 patients without ICH, the 5-year overall survival was
55.8% (see Fig. 1). In our series, SAH and SDH were
observed by Day 50 after allogeneic HSCT and conserva-
tive therapy resolved the clinical symptoms in all but one
patient, with no death attributed to SAH or SDH. Colosimo
et al. [4] reported that 16 of 17 cases of SDH occurred
within 60 days after allogeneic HSCT and none were fatal.
Pomeranz et al. [6] also reported that ail SDH events (13
cases per 471 HSCT cases) were observed within 42 days
after HSCT. In contrast, IPH events occurred later, with a
wide distribution of onset with a median of 122 days after
transplant and a range of 16-3,488 days. Most patients
died from their IPH event, especially those whose event
occurred early in the course of the HSCT. The cause of
this clinical discrepancy remains unclear, but may be due
to predisposing factors unique to each disease entity.

Although not statistically significant, patients with VOD
also appeared predisposed to developing ICH. This may
not be solely due to a side effect of the tissue plasminogen
activator administered with antithrombin-lll as part of the
VOD therapy. On the basis of a recent report, this combina-
tion appears to reverse the course of VOD without
increased risk of bleeding [12].

This study is limited because of its retrospective nature,
and we may have overlooked some patients with ICH, de-
spite detailed database analysis and extensive chart
review. Nevertheless, our aim was to review the clinical out-
comes of 622 allogeneic transplant patients after ICH over
a 20-year period and to provide useful insights into this
phenomenon.

Methods

Patient demographics. We retrospectively reviewed 622 patients (370
men, 252 women, median age, 37 years; range, 0—67 years) with vari-
ous diseases who underwent allogeneic transplantation at our institu-
tion. Between September 1986 and December 2006, 499 patients
received bone marrow transplantations (264 related, 231 unrelated,
four syngenic), 79 received related peripheral blood stem cell transplan-
tations and 44 patients received unrelated cord blood stem celi trans-
plantations. Their underlying diseases included chronic myeloid leuke-
mia (n = 139), acute nonlymphoid leukemia (n = 175), acute lymphoid
leukemia (n = 133), myelodysplastic syndrome (n = 83), non-Hodg-
kin's lymphoma (n = 31), severe aplastic anemia (n = 41), myelofibro-
sis (n = 5), multiple myeloma (n = 13), and adult T-cell leukemia/lym-
phoma (n = 2).
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Overzll survival of patients with and without ICH
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Figure 1. Calculation of overall patient survival with and without ICH, using the

Kaplan-Meier method.

Preparative regimen, GVHD prophylaxis, and transfusion policy.
Preparative therapy was performed according to the primary disease
and type of transplant. Generally, patients with lymphoid malignancy
were conditioned using a combination of total body irradiation (TB!) of
12 Gy and chemotherapy, including cytarabine at 8 g¢/m® and cyclo-
phosphamide (CY) at 120 mg/kg. TBI was performed with partial trans-
mission to the anterior—posterior eye with 33% shielding. Conversely,
patients with myeloid malignancy were conditioned using a non-TBI
containing regimen that included busulfan (BU) at 16 mg/kg and CY at
120 mg/kg. Plasma concentrations of busulfan were not monitored.
Total lymphoid irradiation (TLI, 7 Gy) was included in BU/CY regimens
in cases with mismatch or unrelated transplantation. Patients with
severe aplastic anemia were also conditioned using a TL!-containing
regimen. Cyclosporine (CyA) or tacrolimus (FK) plus short-term metho-
trexate were used for GVHD prophylaxis. FK was used in cases involv-
ing either unrelated or mismatched transplantation. Acute and chronic
GVHD were diagnosed and graded according to previously established
criteria. Prophylactic platelet transfusion was triggered when a patient's
platelet leve! dropped below 20,000/p! without acute bleeding [13].

Definition of ICH and statistical analysis. On the basis of brain com-
puted tomography (CT) findings, ICH was classified as IPH, SAH, or
SDH. Ischemic events such as cerebral infarction or transient ischemic
attack were not included. Post-traumatic hematoma, meningoencephali-
tis, or abscess was also excluded. Overall survival and relapse-free
survival rate were estimated by Kaplan-Meier product-limit estimates.
The log-rank test was used to assess differences between groups of
patients with or without ICH. A multivariate analysis was done to deter-
mine the risk factors for causing ICH by the logistic regression model.
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