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Abstract

Delirium is a clinically significant complication in
paediatric oncology that often leads to diagnostic delays.
This case describes a 12-year-old boy with high-risk B-
cell acute lymphoblastic leukaemia who developed acute
neuropsychiatric symptoms, including agitation, halluci-
nations, seizures, and fluctuating mood states. Initially
misdiagnosed with paediatric bipolar disorder, the patient
was treated with antipsychotics and sedatives with lim-
ited effects. Notably, the hyperactive symptoms transi-
tioned to a hypoactive state following the discontinuation of
meropenem. This case illustrates the diagnostic challenges
in distinguishing delirium from psychiatric disorders in pae-
diatric settings, especially in the context of complex medi-
cal treatments. The case highlights the need for greater clin-
ical awareness, routine delirium screening using validated
tools, and careful evaluation of the neurotoxic potential of
multiple medications in paediatric oncology patients.
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Introduction

Delirium is an acute neuropsychiatric syndrome char-
acterized by fluctuating disturbances in attention, aware-
ness, and cognition. Although it is relatively common
among critically ill paediatric patients, it remains signifi-
cantly underdiagnosed—particularly in specialized paedi-
atric hospitals in developing countries such as China. A
cross-sectional survey in paediatric hospitals in China re-
vealed that more than 80% of health care professionals had
never performed delirium screening in children, indicating
a critical gap in clinical awareness and routine practice [1].

Despite the growing recognition of the clinical impact
of delirium, only 26% of ICU staff routinely screen for it,
and only 16% use validated tools such as the Confusion As-
sessment Method for the ICU (CAM-ICU) [2]. This dis-
crepancy between perceived importance and actual practice
can lead to frequent misdiagnosis or neglect.

Hypoactive delirium, which presents with withdrawn
or subdued behaviour, is especially prone to being mistaken
for fatigue or depression and thus is often overlooked [3].
Conversely, in adolescents, hyperactive delirium—marked
by agitation and emotional dysregulation—maymimic psy-
chiatric conditions such as bipolar disorder or impulse con-
trol disorders, increasing the risk of misdiagnosis.

This case highlights the important topic of the under-
recognition of paediatric delirium in clinical settings.

Clinical Case

On August 5, 2023, a 12-year-old boy with high-
risk B-cell acute lymphoblastic leukaemia (ALL) was ad-
mitted for induction chemotherapy, including vincristine,
daunorubicin, l-asparaginase, dexamethasone, and oral
dasatinib. Baseline brain Magnetic Resonance Imaging
(MRI) revealed mild sulcal widening without other ab-
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Fig. 1. Progressive cerebral atrophy on follow-up MR image. (A) Baseline brain MR image showing mild sulcal widening without
other significant abnormalities. (B) repeated MR image showing widened sulci and signs of cerebral atrophy (indicated by arrows). MR,
Magnetic Resonance.

normalities (Fig. 1A), and electroencephalography (EEG)
showed normal background activity with no epileptiform
discharges. The patient had no documented personal or
family history of neurological or psychiatric disorders. The
manufacturer, lot number, and location for all drugs and in-
struments used in this study are provided in the Supple-
mentary Material 1.

Following the initiation of chemotherapy, the patient
developed a low-grade fever (maximum 37.6 °C) and el-
evated C-reactive protein (CRP, 40.32 mg/L) on Day 5
after admission. Empirical intravenous antibiotic therapy
was initiated with meropenem (800 mg every 12 hours),
with vancomycin (806 mg every 12 hours) added three
days later. Laboratory parameters, including arterial blood
gases, electrolytes, infection markers, cytokine panels,
and metabolic profiles, were largely within normal limits.
There was no evidence of renal impairment or electrolyte
disturbance.

On the night of Day 5 after admission, the patient de-
veloped acute behavioural disturbances, including insom-
nia, agitation, incoherent speech, and episodic screaming.
He was administered 10mg of intravenous diazepam for se-
dation. Three hours later, he experienced two generalized

tonic seizures, each lasting approximately one minute and
featuring gaze deviation, frothing, and limb rigidity. Postic-
tal EEG revealed generalized background slowing (<8 Hz),
and repeat MRI showed accelerated cerebral atrophy com-
pared with baseline (Fig. 1B). Despite evidence of cerebral
dysfunction, the seizures were considered a hysterical phe-
nomenon arising from the patient’s agitated state. In view
of these acute complications, chemotherapy was then dis-
continued.

During the subsequent five days, the patient pre-
sented with persistent neuropsychiatric symptoms, includ-
ing nocturnal agitation, visual hallucinations (e.g., reports
of strangers in the room), restlessness, and shouting. He
also displayed marked hyperexcitability, irritability, and
pressured speech, frequently engaging nurses and others
in incessant, difficult-to-interrupt conversations. He was
managed with intravenous diazepam, midazolam, oral arip-
iprazole (5 mg twice daily) and valproate (1000mg at night,
500 mg in the morning), as his clinical presentation was
considered consistent with a probable manic episode.

On Day 12 after admission, meropenem was discon-
tinued. Within 24–48 hours, the hallucinations and ag-
itation began to subside. The patient then experienced
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mutism, psychomotor slowing, and continued insomnia ac-
companied by low mood, frequent crying, and muttering
self-reproaches about being a burden to his family. The pa-
tient was suspected to have bipolar disorder on the basis of
the observed transition from the manic phase to the depres-
sive phase. However, the ongoing administration of val-
proate, aripiprazole, and benzodiazepines failed to improve
his psychiatric symptoms.

A psychiatric consultation was subsequently arranged.
Two experienced psychiatrists established the diagnosis of
delirium per the DSM-5 criteria [4], which require an acute
disturbance in attention and awareness that fluctuates in
severity. The patient presented with an acute (within hours)
onset of impaired attention and a reduced level of con-
sciousness, fluctuating markedly over 24 hours, accom-
panied by acute deterioration in orientation and memory.
These changes could not be accounted for by preexisting
dementia and were temporally linked to infection and an-
timicrobial therapy, fulfilling the DSM-5 criteria for delir-
ium. The diagnosis was further objectively confirmed by
a retrospective Cornell Assessment of Paediatric Delirium
(CAPD) score of 26/32. The combination of ongoing val-
proate and benzodiazepine use, coupled with the with-
drawal of meropenem, is considered to have collectively
contributed to the patient’s shift from hyperactive to hy-
poactive delirium. Consequently, the medication regimen
was adjusted: valproate and benzodiazepines were discon-
tinued, and aripiprazole was tapered to 1.25 mg daily.

Over the next two weeks, the patient gradually re-
sumed normal activities, although mild memory impair-
ment and delayed responses persisted. At 30 days post-
admission, aripiprazole was discontinued. The patient
demonstrated restored emotional stability and resolution of
hallucinations. During the six-month follow-up, he suc-
cessfully completed five chemotherapy cycles without re-
currence of neuropsychiatric symptoms. The patient’s clin-
ical course is illustrated in a timeline (Fig. 2).

Discussion

We describe a case of suspected antibiotic-associated
delirium and complex drug interactions in a paediatric high-
risk B-cell ALL patient with postchemotherapy infection.

Despite its clinical significance, paediatric delirium
is often misunderstood, leading to hyperactive symptoms
being misdiagnosed as bipolar or impulse control disor-
ders [5]. In this case, the patient’s acute behavioural dis-
turbances, including agitation, hallucinations, and incoher-
ent speech, were a hallmark of delirium but mimicked a

manic episode, leading to initial misdiagnosis. The over-
lap between delirium and bipolar disorder can complicate
the diagnostic process. Both conditions may involve ag-
itation, sleep disruption, irritability, and psychotic symp-
toms. However, key distinguishing features of delirium in-
clude an acute onset, a fluctuating course, impaired atten-
tion, and disturbances in attention and awareness—features
that are typically absent in primary mood disorders [6]. A
retrospective CAPD score of 26 also strongly supported
the diagnosis of delirium. In contrast, bipolar disorder is
usually characterized by sustained mood disturbance, pre-
served orientation and attention (at least in the early stages),
and a chronic relapsing course with prior episodes. This
case is distinctive not only because the initial hyperactive
delirium mimicked mania but also because of its uncom-
mon progression to a hypoactive phase, a dynamic course
that highlights a clear drug-related causation.

Multiple factors may have contributed to the delir-
ium, and chemotherapeutic agents such as vincristine and
L-asparaginase have been associated with neurotoxic ef-
fects [7]. The exact mechanisms remain unclear but may
involve disruption of the blood–brain barrier and elevated
cytokine levels affecting central nervous system (CNS)
function, which could have contributed to CNS vulnera-
bility. However, chemotherapy was discontinued because
of the patient’s uncooperative behaviour during hyperac-
tive delirium, and the symptoms persisted until the dis-
continuation of meropenem. Meropenem is generally well
tolerated and has a lower incidence of neurotoxicity than
other antibiotics do [8], and cases of meropenem-induced
delirium have rarely been reported, particularly in the pae-
diatric oncology population. Previous reports identified
three meropenem-associated delirium cases (Table 1) [9–
11]. Proposed mechanisms for meropenem-induced neu-
rotoxicity include the inhibition of γ-aminobutyric acid
(GABA) receptor-mediated inhibitory transmission [12].
To more objectively evaluate the causal relationship be-
tween meropenem and delirium, we used the Naranjo Ad-
verse Drug Reaction Probability Scale [13]. The assess-
ment yielded a score of 8, indicating that meropenem was
a ‘probable’ cause of the patient’s delirium. These results
support our clinical conclusion that meropenem played a
significant role in the neuropsychiatric symptoms observed
in this case. Previous reports involved elderly patients
with renal impairment [9,10], whereas our patient was a
child with normal renal function and no psychiatric his-
tory. In paediatric oncology patients, the combined insult
of chemotherapy-induced blood–brain barrier vulnerability
and infection-related inflammatory states render themmore
vulnerable to the pronounced neurotoxic effects of antibi-
otics. Prior cases of meropenem-induced delirium describe
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Fig. 2. Clinical timeline. VDLD, chemotherapy including vincristine, daunorubicin, l-asparaginase and dexamethasone); MRI, Mag-
netic Resonance Imaging; EEG, electroencephalography; CRP, C-reactive protein.

Table 1. Demographic and clinical data of reviewed patients.
ID Sex* Age Delirium type Duration** Meropenem*** Other medications

Yang et al. [9] F 76 manic; confused; shouted 30 min 1000 mg q8h Dexmedetomidine; Ceftriaxone
Munoz-Gomez et al. [10] M 100 confused; agitated 24 hours 500 mg q12h Piperacillin-tazobactam
Tabulov et al. [11] F 15 confused; agitated;

hallucinations
2 days 500 mg qd Olanzapine; Morphine,

Lorazepam; Corticosteroids;
Piperacillin-tazobactam

Present case M 12
agitated; manic;

hallucinations; mutism
Hypoactive: 8 days

800 mg q12h
Valproate; Benzodiazepines;

aripiprazoleHyperactive: 2 weeks

*Sex: Male (M)/Female (F); **Duration: The duration of delirium symptoms, which resolved completely in all patients after meropenem was
discontinued. ***Meropenem: The intravenous dosage and dosing frequency of meropenem.

a hyperactive phenotype [9–11], which is consistent with
the early stage of our case. However, our report is the first
to document a subsequent transition to hypoactive delirium
following meropenem discontinuation.

Notably, the administration of valproate and benzo-
diazepines during meropenem therapy failed to effectively
control the patient’s hyperactive delirium. Meropenem
likely diminished the therapeutic impact of valproate by
reducing its serum concentration [14]. The transition to
hypoactive delirium likely involved multifactorial mecha-
nisms. First, compensatory GABA receptor upregulation
may have occurred after meropenem withdrawal, at which
point the previously masked GABAergic effects of benzo-
diazepines and valproate became dominant, leading to ex-

cessive inhibition [15]. The sedative effects of diazepam
and its active metabolites, which have half-lives of 20–100
hours [16], may become fully apparent after the discontin-
uation of meropenem. Additionally, continued valproate
administration may have contributed to excessive sedation
[17]. Finally, competitive drug metabolism and neurotrans-
mitter disruption collectively cause deficits in awareness,
thinking, and behavioural control.

This case also highlights the importance of the sys-
tematic assessment of delirium in clinical paediatric prac-
tices. Structured tools such as the CAPD and Prescreen-
ing Confusion Assessment Method for the Intensive Care
Unit (pCAM-ICU) can provide standardized approaches
for identifying fluctuating attention, altered awareness, and
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cognitive change—features that distinguish delirium from
primary psychiatric disorders. When this patient’s clinical
course was retrospectively reviewed using the CAPD crite-
ria, it was confirmed that delirium could have been detected
earlier. Using these tools, protocolizing screening triggers
(e.g., for new-onset agitation or after specific treatments)
can help target high-risk populations efficiently.

From a point of education, this case emphasizes that
paediatric delirium may mimic mania-like symptoms, lead-
ing to potentially harmful misdiagnoses and unnecessary
psychotropic treatment. Recognizing key differentiating
features of acute onset, fluctuation over time, and the pres-
ence of disorientation can guide physicians towards accu-
rate identification. Early involvement of psychiatry and
neurology teams can further support accurate diagnosis and
timely intervention.

This study has several limitations. First, as a ret-
rospective case review, standardized delirium assessment
tools such as the pCAM-ICU or CAPD were not used at the
time of evaluation, which may have affected the accuracy
of delirium identification and characterization. Second,
multiple confounding factors were present in the clinical
course, including chemotherapy, infection, and polyphar-
macy, making it difficult to isolate the specific contribu-
tion of meropenem to the observed neuropsychiatric symp-
toms. The association between antibiotic use and delirium
in this case is largely based on clinical judgement rather
than definitive evidence. Therefore, further case studies
and prospective studies are needed to clarify the causal role
of antibiotics in delirium among paediatric oncology pa-
tients.

Conclusion

This case illustrates the diagnostic challenges in dif-
ferentiating delirium from mood disorders in paediatric on-
cology practice. First, physicians shouldmaintain a high in-
dex of suspicion for delirium whenever sudden behavioural
or emotional changes occur in medically ill children, espe-
cially during infection or exposure to neuroactive medica-
tions. Second, the systematic use of screening instruments,
such as the CAPD, is essential for early recognition and ac-
curate differentiation from psychiatric conditions. Third,
careful assessment of neurotoxic agents such asmeropenem
is essential. Attention to polypharmacy is important, as psy-
chotropic medications may exacerbate or prolong delirium.
Ultimately, a multidisciplinary approach is vital for improv-
ing outcomes in this high-risk population.
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