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Evaluation of Chemotherapy-Related Mania in Cancer Patients

Kanser Hastalarinda Kemoterapi Iliskili Maninin Degerlendirilmesi
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Abstract: Objective: This study aims to evaluate chemotherapy-related mania in cancer patients. Methods: The
mania status of 153 cancer patients who received chemotherapy was compared by applying the Young Mania
Rating Scale before starting chemotherapy and after one session of the chemotherapy regimen. Results: When the
mania total scores before and after treatment were compared according to the chemotherapeutic agents, it was seen
that the post-treatment mania total scores increased in those using Fluorouracil-Folinic Acid-Oxaliplatin (Folfox)
(p=0.014) and paclitaxel (p=0.036) chemotherapy regimens. In 8 (5.2%) patients who received the Folfox regimen,
the mild mania score exceeded 20 points. Conclusions: Although the blood-brain barrier protects the central
nervous system from the toxicity of many drugs, it is known that the stress of cancer diagnosis and some
chemotherapeutics used in treatment cause disorders such as acute confusion, depression, and mania. In our study,
as in case-based publications in the literature, a statistically significant increase in the total mania score was found
in the Folfox regimen due to 5-fluorouracil's ability to cross the blood-brain barrier easily. According to published
case reports in the literature, the possibility of mania symptoms appearing in the second, third, and sometimes
subsequent sessions should be taken into consideration due to cumulative or delayed side effects of the drugs.
Keywords: Cancer patients, Mania, Chemotherapeutics, Risk.

Oz: Amag: Bu caligmanin amaci kanser hastalarinda kemoterapiye bagli maniyi degerlendirmektir. Gereg ve
Yontem: Kemoterapi alan 153 kanser hastasinin mani durumu, kemoterapiye baslamadan 6nce ve bir seans
kemoterapi rejimi sonrasinda Young Mani Derecelendirme Olgegi uygulanarak karsilastirildi. Bulgular:
Kemoterapodtik ajanlara gore tedavi Oncesi ve tedavi sonrasi mani toplam puanlart karsilastirildiginda,
Fluorourasil-Folinik Asit-Oksaliplatin Folfox (p=0,014) ve Paklitaksel (p=0,036) kemoterapi rejimi kullananlarda
tedavi sonrast mani toplam puanlarinin arttigi goriildii. Folfox rejimi alan 8 (%5,2) hastada mani skoru 20 puanin
tizerine ¢ikti. Sonuglar: Kan-beyin bariyeri merkezi sinir sistemini birgok ilacin toksisitesinden korusa da kanser
tanisi stresi ve tedavide kullanilan bazi kemoterapétikler akut konfiizyon, depresyon ve mani gibi bozukluklara
neden olabilir. Calismamizda, literatiirdeki olgu bazli yayinlarda oldugu gibi, 5-florourasil'in kan-beyin bariyerini
kolaylikla gegebilmesi nedeniyle Folfox rejiminde toplam mani skorunda istatistiksel olarak anlamli bir artig tespit
edildi. Literatiirde yaymlanmis olgu sunumlarina gore ilaglarin kiimiilatif veya gecikmis yan etkileri nedeniyle
ikinci, i¢iincii ve bazen daha sonraki seanslarda mani belirtilerinin ortaya ¢ikma ihtimali dikkate alinmalidir.
Anahtar Kelimeler: Kanser hastalari, Mani, Kemoterapétikler, Risk.
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Introduction

A significant portion of cancer patients experience psychiatric disorders before, during,
or after treatment is completed. Chemotherapy, radiotherapy, and surgery cause a decrease in
the quality of life of patients and mental disorders such as major depression, personality
disorders, anxiety disorders, delirium, and mania (Elboga et al., 2021). Previous studies show
an association between psychiatric disorders and cancer (Shen et al., 2016). Emotional distress,
such as bipolar disorder and anxiety, have been associated with lower survival rates in cancer
patients (Hamer et al., 2009). Bipolar disorder is a chronic and common mood disorder that
may have inherited characteristics, ranging from severe mania symptoms to severe depression
symptoms (Craddock and Sklar, 2013; Hirschfeld et al., 2003). The lifetime prevalence of
bipolar disorder in adults is 4.4% (Goodwin and Jamison, 2007; Merikangas et al., 2007). Most
patients with this disorder have their first manic or depressive episode in adolescence or early
adulthood, and the average reported age is 18.2 years (Jann, 2014). Manic episode is a
psychiatric condition characterized by the presence of an euphoric and irritable mood. Clinical
features of mania patients include high energy, elevated mood, increased goal-directed activity,
risk-taking behaviors, decreased need for sleep, racing thoughts, distractibility, and increased
talking. Although commonly attributed to bipolar and schizoaffective disorders, mania can also
be triggered by other non-psychiatric causes such as substance use, medications, metabolic
disorders, and organic brain pathology (Warren, Katakam and Espiridion, 2019).

Manic episodes often occur due to underlying primary bipolar disorder. However, manic
episodes can also occur as a result of many other causes, including general medical conditions,
substance abuse, and side effects of medications. Steroid-induced mania is among the most
common causes of medication. One of the drugs that is assumed to accelerate manic episodes
is the cytotoxic agent methotrexate. Various chemotherapy regimens have been associated with
secondary mania and agitation in patients with no prior psychiatric history (Bellman et al.,
2021). Inflammatory and neurochemical changes, vascular disorders, paraneoplastic, and
autoimmune syndromes often occur in oncology patients as a result of the effects of
chemotherapy (Pavlova and Weinrebe, 2020). However, chemotherapy agents can cause
neurological and psychiatric complications (H. Garg et al., 2018). Some chemotherapeutics can
cause acute confusion, depression, and mania (Bond et al., 2006). Agitation, hallucinations, and
bipolar disorder have been reported in a patient with colon cancer treated with the combination
of 5-FU, oxaliplatin, and bevacizumab, as well as in a female patient with breast cancer treated

with the combination of 5-fluorouracil-epirubicin-cyclophosphamide. Including 5-FU in their
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treatment regimens was a common feature of the patients (Fora et al., 2009). Mania has been
studied in various diseases in the literature, but information about mania in cancer patients is

limited. This study aimed to evaluate chemotherapy-related mania in cancer patients.

Methods

The mania status of 153 cancer patients who applied to the Medical Oncology outpatient
clinic of Karabiik University Training and Research Hospital between November 2021 and
November 2022 was investigated. The sociodemographic data form and the Young Mania
Rating Scale (YMRS) were applied and evaluated to patients diagnosed with cancer. The Young
Mania Rating Scale was used to cancer patients before starting chemotherapy and in the routine
outpatient clinic evaluation one week later to evaluate the side effects after chemotherapy, and
these data were compared.

Sociodemographic Data Form: Age, gender, marital status, number of children, education
level, place of residence, occupation, monthly income level, presence of social support of the
cancer patient, cancer type, cancer stage, year of cancer, additional chronic disease history,
psychiatric disease history were questioned.

Young Mania Rating Scale: It measures the severity and change of mania symptoms in
the individual. It is a self-evaluation scale. It can be applied to psychiatric patients and other
patient groups. It contains a total of 11 items. It is a Likert-type scale. The scoring type provides
measurement by responding. The interview results with the patients are marked on the scale
and filled in. It is not used to make a diagnosis but to evaluate the current mania state. The total
score is obtained by adding the scores of each item. 20-25 points are considered mild mania,
26-37 points are regarded as moderate mania, and 38-60 points are considered severe mania. A
Turkish validity study of the scale was conducted (Choi et al., 2001).

Cancer patients who were over 18 years old, had the cognitive functions to answer the
questions, and could complete the survey were included in our study. Those with psychiatric
illnesses and those with missing sociodemographic data were excluded from the study. This
study was conducted by the Helsinki Principles, and ethical approval was obtained from the

local ethics committee (Approval No: 2021/726).

Statistical analysis of the data was performed using IBM SPSS v.22.0. Pearson
Correlation test was used for normal distribution values in non-categorical data, and the Paired

sample test was used for parametric data. Statistical significance was determined as p < 0.05.
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Results

One hundred fifty-three adult cancer patients were included in the study. The
sociodemographic and clinical characteristics of the participants are shown in Table 1. 65.4%
were women, and the average age was 59.06 £ 10.61 years. The majority of the participants
were married (79.1%), primary school graduates (62.1%), unemployed (75.2%), living in the
city center (70.6%), with a monthly income equal to their expenses (83.7%), and without a
chronic disease (66.0%). All participants were patients who were not diagnosed with a
psychiatric disease and had social support. The majority of participants were breast cancer
patients (40.5%). 8 of the participants (5.2%) reached a score above 20 points, which is the mild
mania score. When the mania subscale scores before and after chemotherapy were compared in
the entire patient group, it was observed that the "decrease in sleep” scores increased (p<0.001)
(Table 2).

Table 1: Sociodemographic and Clinical Characteristics of Cancer Patients

Variables Cancer patients (n =153 )
Age (year), (mean + SD) 59.06 = 10.61
Gender, n (%)

Female 100 (65.4)
Male 53 (34.6)
Marriage status, n (%)

Single 32 (20.9)
Married 121 (79.1)
Number of children (mean + SD) 2.58+1.34
Education status, n (%0)

[lliterate 6 (3.9)
Literate 24 (15.7)
Primary school 95 (62.1)
High school 20 (13.1)
University 8 (5.2)
Occupation, n (%)

Non-worker 115 (75.2)
Worker 17 (11.1)
Retired 21 (13.7)
Place of residence

Town 45 (29.4)
City 108 (70.6)
Monthly financial gain

Financial gain: low 3(2.0)
Financial gain: equal 128 (83.7)
Financial gain: high 22 (14.4)
Social support

Yes 153 (100)
No 0(0)
Other chronic disease history, n (%)

Yes 52 (34.0)
No 101 (66.0)
Cancer type

Respiratory System cancers 29 (19.0)
Gastrointestinal System cancers 41 (26.8)
Genitourinary System cancers 21 (13.8)
Breast cancers 62 (40.5)
Mania points change

Increased 59 (38.6)
Decreased 47 (30.7)
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Equal 47 (30.7)
Chemotherapy regimen

Adriamycin- Cyclophosphamide (AC) 31 (20.3)
Fluorouracil-Folinic Acid-Oxaliplatin (Folfox) 38 (24.8)
Gemcitabine- Cisplatin (GC) 16 (10.5)
Paclitaxel 33 (21.6)
Other 35 (22.9)

Table 2: Comparison of Mania Subscale Scores Before and After Chemotherapy in Patient Groups

All patients Before treatment After treatment p

Elevated mood 0.83+0.96 1.05+1.22 0.046
Increased movement and energy 1.03+£0.98 1.13+0.93 0.562
Increased sexual interest 0.69+0.89 0.70+0.90 0.822
Decreased sleep 0.94+0.90 1.35+£0.95 0.000
Increased irritability 1.03+0.98 1.06+0.96 0.870
Increased speech rate and amount 1.01+0.98 1.00+0.84 0.873
Presence of mental disorder 0.66+0.88 0.64+0.83 0.967
Thought content increase 0.88+1.05 0.75+0.84 0.204
Increased destructive-aggressive behavior 0.70+0.84 0.61£0.86 0.369
Appearance 0.62+0.85 0.57+0.86 0.716
Insight 0.59+1.12 0.68+1.01 0.252
Total score 8.83+3.87 9.494+4.49 0.126

P, Paired Sample test

When the mania total scores before and after treatment were compared according to the
chemotherapeutic agents, it was seen that the post-treatment mania total scores increased in
those using the Fluorouracil-Folinic Acid-Oxaliplatin (Folfox) (p=0.014) and Paclitaxel
(p=0.036) chemotherapy regimens (Table 3). When the mania total scores before and after
treatment were compared in patients using Folfox, "increase in movement and energy"
(p=0.002), "sleep™ (p<0.001), "irritability” (p<0.001), "speech rate and amount” (p=0.002) and
"insight" (p=0.040) scores increased (Table 4). When the mania total scores before and after
treatment were compared in patients using paclitaxel, it was seen that the "increase in movement

and energy" (p=0.002), "sleep” (p<0.001), and "irritability” (p=0.008) scores increased (Table

5).
Table 3: Comparison of Mania Total Scores Before and After Treatment According to Chemotherapeutic
Agents
Chemotherapy regimen Before treatment  After treatment p
Adriamycin- Cyclophosphamide (AC) 10.68+3.15 10.10+3.52 0.089
Fluorouracil-Folinic Acid-Oxaliplatin (Folfox) 8.23+4.06 12.13+5.21 0.014
Gemcitabine- Cisplatin (GC) 8.31+3.07 8.06+2.81 0.534
Paclitaxel 7.48+4.39 8.84+5.28 0.036
Other 7.68+2.60 7.77+2.88 0.619
All patients 8.83+3.87 9.494+4.49 0.126

P, Paired Sample test
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Table 4: Comparison of Mania Total Scores Before and After Treatment in Patients Using the Folfox Regimen

Folfox Before treatment  After treatment p
Elevated mood 1.00£1.03 1.05+1.18 0.637
Increased movement and energy 1.07£1.07 1.76+0.58 0.002
Increased sexual interest 0.65+0.87 0.63+0.85 0.869
Decreased sleep 0.68+0.84 1.60+0.67 0.000
Increased irritability 0.89+0.92 1.60+0.94 0.001
Increased speech rate and amount 0.76+0.85 1.36+0.88 0.002
Presence of mental disorder 0.97+£0.91 0.81£1.06 0.501
Thought content increase 0.84+0.97 0.81£0.92 0.990
Increased destructive-aggressive 0.60+0.78 0.84+1.07 0.237
behavior

Appearance 0.63+0.67 0.68+0.98 0.948
Insight 0.63+0.81 1.21+1.31 0.040
Total score 8.23+4.06 12.1345.21 0.014

P, Paired Sample test

Discussion

It is known that the stress caused by cancer diagnosis and the drugs used in treatment
cause significant negative neurological and psychiatric problems (Fora et al., 2009).
Chemotherapy regimens have been associated with many psychiatric complications such as
psychosis, mania, and anxiety (Harshit Garg et al., 2018). In our study, no significant increase
in total mania scores was found in the patient population, including all chemotherapy regimen
groups before and after treatment (p=0.126). However, when chemotherapy regimens were
evaluated separately, a statistically significant increase in the total mania score of Folfox
(p=0.014), a chemotherapy regimen containing 5-fluorouracil (5-FU) was found as in case-
based publications in the literature 8 patients who received Folfox reached a mild mania score
above 20 points. No patients whose post-treatment mania score exceeded 20 were detected in
the Paclitaxel, Adriamycin-Cyclophosphamide (AC), Gemcitabine-Cisplatin (GC), and other
chemotherapy regimen groups. In a case report, reversible encephalopathy was seen during the
second session in a patient who received the Folfox regimen (Porcello Marrone et al., 2013).
Side effects associated with 5-FU included cerebellar symptoms such as impaired gait,
dysmetria, and nystagmus (Porcello Marrone et al., 2013). However, when case reports in the
literature are evaluated, it has been observed that in almost all reports, mania symptoms
typically occur during the second or third session and sometimes in later sessions (Niemann et
al., 2004). Side effects of these medications may be cumulative or delayed. Since 5-FU can
easily cross the blood-brain barrier, it has been reported to be associated with various
neurological complications such as oculomotor disorder and peripheral neuropathy (Choi et al.,
2001). It is thought that fluorocitrate, the final metabolite of 5-FU, causes citrate accumulation

in neurons by inhibiting aconitase in the Krebs cycle, which may cause neurotoxicity (Park et
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al., 1995). 5-FU accumulation causes manic episodes to develop in the patient through damage
to various brain structures and neurotransmitter pathways (Pacchiarotti et al., 2007). In addition,
it has been reported that in cases where a manic attack is thought to have developed due to 5-
FU, the manic episode disappears with the discontinuation of 5-FU and the administration of
antipsychotic drugs (Ha et al., 2011). Similarly, mania symptoms were reported in a patient
with colon cancer who received capecitabine, an oral fluorouracil analogue, in combination
with oxaliplatin (H. Garg et al., 2018). Since the Folfox regimen is administered as a 46-hour
infusion in the oncology inpatient service of our clinic, the patients’ vital signs are constantly

measured during the infusion and hospitalization files are prepared by the healthcare personnel.

Table 5: Comparison of Mania Total Scores Before and After Treatment in Patients Using Paclitaxel

Paclitaxel Before treatment  After treatment p

Elevated mood 0.84+1.00 0.87+1.26 0.973
Increased movement and energy 0.63+0.78 1.21+0.48 0.002
Increased sexual interest 0.87+0.96 0.75+0.96 0.431
Decreased sleep 0.48+0.66 1.24+0.86 0.000
Increased irritability 0.69+0.88 1.33+0.81 0.008
Increased speech rate and amount 0.87+1.02 0.93+0.65 0.787
Presence of mental disorder 0.36+0.60 0.3940.78 0.769
Thought content increase 0.93£0.96 0.75£1.03 0.419
Increased destructive-aggressive behavior 0.75+0.86 0.54+0.86 0.257
Appearance 0.75+0.93 0.54+0.93 0.474
Insight 0.69+1.87 0.36+0.82 0.611
Total score 7.4844.39 8.84+5.28 0.036

P, Related Sample test

Since most patients encounter a different, high-stress environment and a different
treatment method for the first time in their lives, the number of people they interact with and
the level of conversation increase, their sleep patterns are disrupted, and insomnia attacks begin.
In addition, since hospital staff constantly visit patient rooms, it is thought that this situation
contributes to the increase in patients' irritability levels. Although the increase was not as
statistically significant in the Paclitaxel group as in the Folfox group, an increase close to
numerical significance was found (p=0.036). It has been reported in the literature that mania
symptoms developed in a patient with laryngeal cancer who received paclitaxel and carboplatin
and that the symptoms disappeared one day after the treatment was discontinued (Ahmed et al.,
2011). No significant change was found in AC, GC, and other treatment regimen groups.
However, it has been reported in the literature that psychosis developed in a patient with a
testicular tumor who was treated with cisplatin, etoposide, and bleomycin (BEP) combination
(Puangthong and Pongpirul, 2015). In a series of patients who previously received cranial
radiotherapy due to brain metastasis, including two breast cancers and one lung cancer, it was

reported that acute encephalopathy developed after paclitaxel application and that the

Unika Sag. Bil. Derg. 2024; 4(1): 623-631 Doi: 10.47327/unikasaglik.2024.60



630 Inci & Inci

symptoms regressed approximately 6 hours after paclitaxel was discontinued (Ziske et al.,
2002). Although the blood-brain barrier penetration of paclitaxel is low, cranial passage of the
drug increases when the blood-brain barrier is disrupted by surgery and radiotherapy (Fellner
etal., 2002).

One of the most important limitations of our study is that the control test was performed
after a single session of chemotherapy. A single dose of 8 mg dexematazone is used before
chemotherapy. However, it has been reported in publications that mania may develop with
steroid doses equivalent to dexematozone at a daily dose of 8-12 mg for 3-4 days (Cerullo,
2006). Additionally, the small number of patients and the lack of patient groups that include
patients using other chemotherapy agents are among the limitations of our study.

Conclusion

Although the blood-brain barrier protects the central nervous system from the toxicity of
many drugs, it is known that the stress of cancer diagnosis and some chemotherapeutics used
in treatment cause disorders such as acute confusion, depression, and mania. In our study, as in
case-based publications in the literature, a statistically significant increase in the total mania
score was found in the Folfox regimen due to 5-fluorouracil's ability to cross the blood-brain
barrier easily. However, when case reports in the literature are examined, it is seen that mania
symptoms typically appear during the second or third session and sometimes in later sessions
in almost all publications, so the cumulative or delayed side effects of the drugs should be taken

into consideration.
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