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Depression following graft-versus-host disease in a patient
with acute lymphoblastic leukaemia: A case report
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Abstract. There is increasing evidence to suggest an association between depression and inflammation, with patients
suffering from immune mediated-disorders exhibiting higher
levels of depression. Inflammation in depression is a potential
target for the development of novel treatment strategies. The
present study presents a clinical case in which a patient with
an underlying inflammatory condition acutely developed a
severe depressive episode resulting in a sudden, dramatic
change in their clinical picture. This case, with no similar case
reports being in the literature thus far, at least to the best of
our knowledge, highlights the increasing consideration that
there may be a causative role between neuro-inflammation and
depression. This study reports the case of a 40-year-old male
with acute lymphoblastic leukaemia (ALL) and no previous
psychiatric history, who developed an acute onset of a severe
depressive episode in the context of the immune-mediated
graft-versus-host disease (GVHD). GVHD is a complication
of allogeneic hematopoietic cell transplantation, which the
patient had undergone, for the treatment of his ALL. The rapid
onset of depression could be explained by the neuroinflammatory processes occurring in GVHD. This provides a clinical
example for the possible role of the immune system in depression, and clinicians should be aware of this association.
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Introduction
There has been increased focus in recent literature on the
possible role of inflammation in the pathogenesis of depression (1,2). Depression has been described as an inflammatory
state, as depressed patients have been found to exhibit high
blood levels of C-reactive protein (CRP) and inflammatory
cytokines [interleukin (IL)-1, IL-6 and tumour necrosis factor
(TNF-α)] (3,4), which can be normalized following the initiation of treatment with anti-depressants (5). Individuals with
chronic immune-mediated inflammatory diseases, such as
rheumatoid arthritis, exhibit a higher prevalence of depression (6), whilst anti-depressants may alter immune function
and can potentially suppress immune-mediated disorders,
such as acute graft-versus-host disease (GVHD) (7). Neuroinflammation is a potential target for novel treatments in
depression, with the option for more personalized treatment in subgroups of patients, possibly identified through
biological immune markers predicting an improved treatment
response (2), or in the context of treatment-resistant depression (8).
Acute lymphoblastic leukaemia (ALL) is a cancer of
the lymphoid line of blood cells in which the uncontrolled
proliferation of lymphoblasts (of B- or T-cell origin) occurs
in the bone marrow, peripheral blood and/or other organs (9).
It is characterized by the development of large numbers of
immature lymphocytes and causes a loss of energy, pale skin
colour, fever, easy bleeding or bruising, enlarged lymph nodes
and bone pain. Allogeneic hematopoietic cell transplantation
(HCT) is a widely used therapy for a variety of malignant
haematological diseases, including ALL (10).
GVHD is a common complication of allogeneic HCT (11).
Acute GVHD occurs within the first 100 days of transplantation
and presents with manifestations of the skin, gastrointestinal
mucosa and liver. Chronic GVHD develops after day 100 and
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consists of an autoimmune syndrome directed toward multiple
organs. GVHD occurs when immune cells transplanted from
a non-identical donor recognize the recipient's cells as foreign
due to major histocompatibility complex (MHC) molecule
mismatch. As a result, an immune reaction is initiated; this
subsequently causes disease in the host (12). The pathogenesis
of GVHD is a complex, multistep process. It is primarily a
T-cell mediated disease. In order to activate the graft T-cells,
two cellular signalling events must occur. First of all, there
must be an interaction between the T-cell receptor (TCR) of the
donor T-cells and the MHC of the host's cells (13), and for the
second signal, a cell-to-cell contact is necessary (14). Once the
T-cells are activated, a variety of pro-inflammatory cytokines
are released (15). According to previous studies, when a MHC
mismatched hematopoietic cell transplantation is performed
in laboratory mice, CD4 and CD8 cells produce IL-1, IL-3
and IL-7 (16), as well as granulocyte-macrophage colonystimulating factor (GM-CSF), TNF-α and γ-interferon (17).
These cytokines eventually activate other T-cells or other cell
types, such as monocytes and natural killer (NK) cells. In the
end, activated transplanted T-cells damage the host's cells.
This study hereby presents the case report of a 40-yearold male with the sudden onset of depressive symptoms after
developing GVHD post-HCT.
Case report
Α 40-year old male with no previously recorded personal or
family psychiatric history was admitted to the Haematology
Clinic of ‘Attikon’ Hospital (Athens, Greece) with recurrent
ALL and subsequently underwent allogeneic bone marrow
transplantation. At 3 months after transplantation, he
developed an extensive maculopapular skin rash, which
gradually progressed to widespread hyperpigmentation of
the skin. As a result, he was re-admitted in the Haematology
Clinic of ‘Attikon’ Hospital, where a clinical diagnosis of
GVHD was established, which was confirmed histologically
with a skin biopsy. He was successfully treated with systemic
corticosteroids, without any observed change in the mental
and emotional state of the patient.
Over the following months, he received treatment with
systemic steroids on a gradually reducing regime. He was
monitored as an outpatient at the Haematology Department
on a regular basis and remained fairly stable clinically. At
15 months after the transplantation, he developed an unexplained fever, for which he was admitted to the Haematology
Clinic. After receiving treatment with intravenous antibiotics,
the patient became apyrexial. Of note, during this whole
period, and up to the day before his expected discharge, there
were no changes in his mental state and his mood remained
euthymic.
One day prior to his planned discharge, he began experiencing a non-specific, vague abdominal disturbance. In
addition, there was an unexpected, acute onset of a depressive
effect and low mood. Increasingly, over the next few days, he
stopped eating and his night sleep became severely disturbed.
He stopped communicating (with no evidence of frank aphasia)
and was reluctant to see his wife and children. His motivation
and energy were markedly reduced, and he began expressing a
fear of death. Of note, until this marked change in his mental
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state, he was described as a very jovial, hopeful and sociable
person and there was no report of any depressive symptoms in
the recent past.
Despite extensive investigations (including abdominal CT
scans) and liaison with other medical specialties, no specific
cause for the abdominal disturbance was found. Although his
ALL remained in remission, his mood continued to deteriorate; as a consequence, consultation by the Liaison Psychiatric
team was requested.
Upon psychiatric assessment, he was described as
profoundly low in mood with pronounced anhedonia (i.e.,
not taking pleasure in things he used to). He had developed
biological symptoms of severe depression: His energy was
significantly reduced; his sleep was severely disturbed, and he
presented with a lack of reduced appetite and marked weight
loss. In addition, he expressed hopelessness and helplessness,
and reported a new onset of passive death wishes and suicidal
thoughts, although without a suicidal plan. He was however,
well-orientated and scored 30/30 in the Mini Mental State
Examination (MMSE); therefore, the possibility of hypoactive
delirium and organic brain cause were excluded.
At 2 weeks after the onset of the ascribed symptoms, he
was given a clinical, working diagnosis of a severe depressive
episode without psychotic symptoms. His symptom severity
was assessed with the Hamilton Depression (HAM-D) Rating
Scale; his score was 25, which is indicative of severe depression. Treatment with the serotonin-norepinephrine reuptake
inhibitor (SNRI), duloxetine, was initiated and instructions
for the further monitoring of his mental state and risk were
given. Duloxetine was titrated up to 60 mg daily with partial
response; over the next 3 weeks, the death wishes subsided,
although he remained very low in mood and the biological
symptoms of depression continued. His symptom severity was
assessed again with the HAM-D rating scale, and his score
was 17 at the time.
The patient continued to complain of vague abdominal
disturbance, for which, no definite organic cause could be
established. More than a month after the onset of the symptoms, he developed localized abdominal pain in the lower
left quadrant; a repeat abdominal CT scan revealed intestinal
leakage, for which he was taken to the operating theatre for
explorative laparotomy. Although the leakage was successfully dealt with, he unfortunately developed sepsis and passed
away 2 days later in the Intensive Care Unit. The cause of
the intestinal leakage was inconclusive. Of note, at the time
of death and during the days preceding his death, no marked
change had been observed in his mental state; he remained
severely depressed.
Discussion
The case presents the rapid onset of severe depressive symptomatology in the context of GVHD in a patient with no
previous psychiatric history. Inflammation is increasingly
considered as an etiological factor for depression (2,18,19). It is
worth noting that the patient whose case is presented herein had
developed skin hyperpigmentation, which is a post- inflammatory manifestation of GVHD (20). Given that the patient was
in a good mental state not only premorbidly, but also during
the several months post-HCT (which makes the possibility of
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his depression being reactive to the psychological burden of
his diagnosis and treatment less likely), it is possible that the
GVHD-induced neuro-inflammation triggered the acute onset
of a severe depressive episode.
In observational studies, chronic GVHD has been recognized as a risk factor for depression following HCT (21).
Mechanistically, cytokines released during GVHD could
cause depression. It is well-established that, in chronic medical
conditions which are accompanied by inflammation, such
as cancer, infections and autoimmune diseases, there is an
increased risk of depression; patients who suffer from these
conditions tend to develop depression more frequently than the
general population (22). Additionally, pro-inflammatory agents
can induce depressive symptoms (2), whilst elevated levels of
inflammatory markers have been recognized as future predictors of depression (23). This is further supported by the fact
that anti-inflammatory treatment has anti-depressant effects
and anti-inflammatory drugs are likely to particularly benefit
depressed patients who exhibit evidence of inflammation (19).
Pro-inflammatory cytokines can activate central nervous
system circuitry and evoke adverse neurobehavioral and
affective responses, including depressed mood, fatigue, sleep
disturbance, decreased activity, anorexia and neurocognitive
dysfunction (24). HCT recipients are at particularly high risk
for developing inflammation-related impairments due to the
‘cytokine storm’ associated with GVHD. A previous study on
allogeneic transplant recipients tracked both inflammatory
cytokines and several symptoms during the initial 30 days
post-transplantation; it was found that increases in IL-6 and
sTNF-R1 levels were associated with a deterioration of fatigue,
poor appetite, pain, drowsiness, dry mouth and disturbed
sleep (24). Pro-inflammatory cytokines may affect the brain
directly, through the penetration of the blood-brain barrier, and
indirectly, through the regulation of the electrical activity of
the vagus nerve, the stimulation of hormone production from
peripheral tissues (25) and the migration of peripheral monocytes to the central nervous system (CNS) (26). Depression
may be the result of the cytokine-induced reduction in the
expression of the brain-derived neurotrophic factor (BDNF),
a neurotrophin involved in neuroplasticity (27). The reduced
concentration of BDNF may be attributed to the ability of
cytokines to increase the extracellular concentrations of
glutamate in the CNS. The subsequent binding of glutamate to
N-methyl-D-aspartate (NMDA) receptors leads to nerve cell
death and the decreased expression of BDNF.
Furthermore, cytokines can lead to reduced concentrations
of the monoamines, serotonin (5-HT), dopamine (DA) and
norepinephrine (NE), in the synaptic cleft. More specifically,
cytokines increase the activity of amine reuptake pumps (28),
decrease the expression of enzymes involved in the synthesis
of monoamines through increase of oxidative stress (29) and
increase the breakdown of the serotonin precursor, tryptophan (30). Moreover, it is worth mentioning that IL-1, IL-6
and TNF- α have been consistently proven to stimulate the
hypothalamic-pituitary-adrenal (HPA) axis, the anatomical
structures of which are abundant in cytokine receptors (31).
This is of particular importance as the overstimulation of the
HPA axis and a deficient negative glucocorticoid feedback
mechanism play a central role in the pathogenesis of melancholic, major depression (32).

Recent studies have indicated a potentially causal role for
cytokines in depression (19), which is in concordance with our
hypothesis about the inflammation-induced rapid onset depression in the case presented herein. The understanding of this
association is of utmost importance as it can lead to the development of novel treatment strategies for depression; cytokine
modulators have been suggested as potentially novel drugs for
depression in subjects with chronic inflammation (19).
In conclusion, the case described herein presented a rapid
onset of severe depressive symptomatology in the context of
GVHD and highlights that the underlying neuro-inflammatory
processes taking place in GVHD could trigger a depressive
episode. Clinicians should thus be vigilant for the possible
development of mood disorders in the context of GVHD, even
in patients without previous psychiatric history.
Understanding the mechanisms through which inflammation may affect brain function to induce and/or perpetuate
mood disorders could inform future clinical practice and may
lead to the development of novel, better targeted and more
personalized treatment options.
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