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Abstract
Cognitive impairment in patients with hematologic malignancies has been reported since over two decades
and has been observed in the course of treatment prior to and after hematopoietic stem cell transplantation.
Most reports attribute the dysfunction to the effect of treatment on the nervous system and focus on
diagnosis and a battery of cognitive function tests. Whether cognitive impairment results from the effect
of the treatment or is stress related has not been examined. Effective therapy is not known. Spontaneous
improvement by time has been reported. Herein literature is reviewed, a case of stress induced cognitive
impairment presented, successful treatment for the dysfunction described and the physiological mechanism
explained.
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Introduction

acute and chronic leukemia survivors after HSCT [1]. The study
Cognitive impairment has been reported in the course of tre- evaluating cognitive function at a mean of 47 months after
atment for hematologic malignancies and has been observed transplant used self reported questionnnaires and revealed that
prior to and after hematopoietic stem cell transplantation increased doses of total body irradiation (TBI) were associated
(HSCT); whether the impairment is caused by damage induced with increased cognitive dysfunction. The relationship remained
by therapy to neurological structures or by the stress and after the impact of psychological distress was accounted for.
potential post-traumatic stress syndrome that may occur is not TBI related cognitive impairment primarily involved slow reacknown. Cognitive impairment is defined as dysfunction in one tion time, reduced attention and concentration difficulties in
or more cognitive domains, including intelligence, language, reasoning and problem solving.
memory, attention and executive function such as divergent
Two years later the same author reported neuropsychologic
thinking and reasoning, visuospatial organization, psychomotor impairment in adult bone marrow candidates [2]. The paper
speed and speed of information processing. Most publications suggests that neuropsychologic performance was associated
address diagnosis and a battery of test to evaluate functioning with specific disease and treatment risk factors in particular a
in cognitive domains at various points in time but most donot history of irradiation or central nervous system disease treated
address treatment for the cognitive dysfunction. Herein the with intrathecal chemotherapy. Performance on tests reflecting
literature is briefly reviewed, a patient is decribed who developed memory of higher cognitive processing was more likely to be
stress induced cognitive dysfunction and observed decrease impaired. The risk of impairment increased with the number
in capacity and was successfully treated with haloperidol, and of disease and treatment risk factors for cognitive impairment.
the physiological mechanism is explained.
Phipps et al., examined the psychological effects of bone
marrow transplantation in 64 children and adolescents, and
Cognitive impairment associated with hematopoietic reported 25 pediatric bone marrow transplant survivors who
cell transplantation
were evaluated before and 6 to 12 months after transplantaAndrykowski et al., reported cognitive dysfunction in adult tion [3]. Cognitive and neuropsychological function remained
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stable during the study period. They concluded that no association between bone marrow conditioning regimens and
significant neuropsychologic impairment was observed in the
first year after transplant, but that this period is characterized
by significant psychosocial difficulties for survivors.
Harder et al., reported 40 patients with hematological
malignancies who were examined with a battery of neuropsychological tests and were minimal two years progression
free after allogeneic transplantation [4]. All had received 12
cG TBI. Assessment took place up to 82 months after bone
marrow transplantation. Mild to moderate impairment was
found in 24 patients; selective attention and executive function,
information processing speed, verbal learning and verbal
and visual memory were most likely affected. The EORTC
QLQ-C30 cognitive function was strongly correlated with
symptom fatigue. Cognitive deficits were less outspoken after
autologous transplantation compared to matched unrelated
transplantation.
Booth-Jones et al., examined 65 patients with breast cancer, leukemia, lymphoma and multiple myeloma 6 months
after transplantation in seven cognitive domains, including
attention, verbal learning, verbal memory, visual memory,
simple executive function, complex executive function and
psychomotor speed [5]. 51% had mild cognitive impairment
and 28% moderate or severe impairment. Breast cancer transplant recipients six months post transplant showed cognitive
deficits mainly in psychomotor speed and executive function.
Older patients and patients with lower IQ more likely scored
in the impaired range. Young patients reported significantly
more complaints. Complaints did not always correlate with
objective findings. Poor cognitive function was associated
with poor quality of life.
Harder et al., reported 25 hematological patients who
were examined before and the first year after HSCT [6]. In
comparison to normal data, up to 25% experienced impaired
functioning on several cognitive domains before stem cell
transplantation. Impairment in neurocognitive functions was
positively related to depression and anger at baseline and
the emotional functioning scale at follow-up.
Schultz-Kindermann et al., examined cognitive functioning
before (n=39) and 3 months after (n=19) allogeneic transplantation for hematological malignancies [7]. They found that 26%
of patients was impaired before as well as after transplant, but
simple reaction time was significantly worse. They identified
age, more cycles induction therapy, cumulative treatments
as seen in advanced disease, post induction deficits and
pretransplant emotion status as predisposing factors.
Poppelreuter et al., screened 157 patients with hematological malignancies and evaluated 96 for cognitive deficits
following hematopoietic cell transplantation in the in-patient
setting [8].
They were assigned to either neuropsychological training,
PC training or a control group. Testing was done at posttransplant start and end of rehabilitation and six months later.
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The results showed that neuropsychological training did not
result in more improvement than PC or no training. No difference was found between age groups, gender, autologous
and allogeneic transplant recipients. They found that cognitive deficits may improve but donot restore compared to the
norm six months after HSCT.
Friedman et al., reported 117 patients before HSCT of whom
33 received evaluations six and twenty eight weeks post HSCT
[9]. Of 117 patients 39% were classified as impaired before
HSCT; the authors show a decline in 47% of 33 patients at six
weeks and in 33% of these further decline occurred twenty
six weeks after transplantation. Verbal learning, psychomotor
speed and executive function showed greatest vulnerability
compared to prehematopoietic stem cell transplantation.
Surjala et al., reported that cognitive disorders occur
before and after high dose allogeneic transplantation, with
partial recovery by one year [10]. Follow-up five years after
transplantation showed that survivors (n=92) at the time diagnosed with various hematological malignancies recovered
significant cognitive function from post transplantation to
five years in all tests. Verbal fluency and executive function
improved but motor dexterity did not. In global deficit score
41.5% of survivors and 19.7% of controls (n=66) had mild or
greater deficits at five years compared to matched controls.
Also Sherwart et al., reported cognitive dysfunction pre- and
post HSCT in 102 patients [11]. Before and after transplantation 50% performed below tests norms. Impairment of one
or more domains was found in 47% before and 41% after
transplantation.
Jones et al., reported the prevalence of cognitive dysfunction in 53 patients with multiple myeloma after induction
and one and three months after autologous transplantation
[12]. Deficits were observed in learning, memory, executive
function, motor function and psychomotor speed. Before
transplantation 47% of patients had cognitive impairments
as measured by the overall cognitive function index. At one
and three months post-transplant a decline was observed in
49% and 48% of patients.

Case history

A healthy subject noticed a decline in function during a longterm stressful situation; it was not until extreme stress was
imposed that the subject experienced cognitive impairment;
she had difficulty writing letters, handling large documents
and composing a presentation. She later reported her capacity to be 10% compared to that before the stressful situation.
The subject was not treated but the cognitive impairment
and decreased performance slowly improved. It was not
until a couple of years later that she developed burn out and
was treated with haloperidol; at that time she noticed that
her writing skills, that had already substantially improved,
showed rapid further improvement after about 3 weeks of
therapy. She was treated for nine months with haloperidol
2 mg/day, during which she resumed work at her level of

2

Marlies E.H.M. Van Hoef, Hematology and Leukemia 2015,
http://www.hoajonline.com/journals/pdf/2052-434X-3-1.pdf

expertise. Recurrance of decrease in performance occurred
a few years later when renewed exposed to a several months
lasting stressful situation. The decrease in performance could
not be overcome with rest. Reinstatement of haloperidol 2
mg/day resolved her condition in three weeks time. After four
months on alternative 1 and 2 mg each other day therapy was
stopped and since that time the impairment has not recurred.
The dose of 2 mg/day was well tolerated.

Results and discussion

Cognitive impairment is reported prior to and after HSCT.
The pattern observed is not consistent, but in general impairment increases with the number of treatments pretransplant
and is more outspoken post-transplant. In survivors by time
improvement spontaneously occurs but generally not to
the norm observed in healthy subjects. Also in other cancers
than hematological malignancies cognitive impairment after
treatment has been reported [5,13,14].
Although the cognitive dysfunctioning is often described
as chemobrain, the dose of chemotherapy is not a predictive
factor, and cognitive impairment has been observed after
autologous and ablative and reduced intensity conditioning
allogeneic transplants. Although chemotherapy induced
damage of the white and grey matter of the brain has been
reported to be causative, several publications connote that
emotion and anxiety associated with the disease and it’s
treatment play a role [6,7,15].
Stress effects are associated with prefrontal cortical cognitive
deficits [16]. In an animal study was shown that noice stress
increased dopamine turn over in the prefrontal cortex, impaired delayed response performance and induced prefrontal
cortical acute cognitive impairment [17]. Delayed response
performance was improved by treatment with the dopamine
receptor inhibitor haloperidol. Pretreatment with haloperidol
reduced dopamine turn over and ameliorated stress-induced
deficits in delayed response performance.
In humans the effect of haloperidol on cognitive impairment has not been studied in relation to cancer therapy, but
has been reported in a psychiatric disorder [18-20].
The observation in animals and the experience of the
healthy subject in the case suggests a curative effect of
haloperidol on stress induced cognitive impairment. The effect
by the subject was twice first observed after three weeks of
therapy; the duration of need for treatment in stress induced
cognitive dysfunction is not known. Durable treatment had
been recommended but this was not necessary.
Exploration of haloperidol in patients who experience
cognitive impairment in the course of treatment for hematological malignancies is warranted.
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