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Objectives—To describe the adaptability to the patterns in symptoms and quality of life (QoL) 

during 6 months post low-grade glioma diagnosis by valid and reliable tools; to identify through 

qualitative interviews patient/provider adaptive techniques and strategies; and to assess 

associations among patient characteristics, symptoms and QoL, and adaptive techniques or 

strategies.

Data Sources—Demographic, clinical and pathologic data from medical records. Validated 

instruments that assess QoL, fatigue, depression, and distress were completed at 2, 4, and 6 

months post diagnosis. Qualitative interviews identifying the symptoms, challenges, adaptive 

techniques and strategies were conducted at 4 and 6 months.

Conclusion—The most frequently used adaptive strategies included: obtaining community 

support (87%), managing expectations (73%) and support systems (67%), and seeking out 

knowledge about physical (67%) and behav-ioral symptoms (53%). Seizures were reported with 

IDH1mut (11%) but not IDH1wildtype. Patients with either IDH1mut or TERTmut consistently 

reported lower QoL and higher distress, depression, and fatigue scores. IDH1/TERTmut may be 

related to lower QoL because of IDH1mut-related seizures.

Implications for Nursing Practice—Findings provide a list of adaptive strategies and 

characteristics to address the problems and symptoms that may improve overall QoL in patients 

with low-grade glioma.
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Historically, the prognosis for the majority of patients diagnosed with a primary brain tumor 

has been poor, with almost all patients developing progressive and debilitating neurologic 

deficits prior to their final days. Improving quality of life (QoL) through adaptive 

mechanisms is an important goal in caring for these patients. Patients with primary brain 

tumors are confronted with serious challenges to their QoL because they may have difficulty 

adapting to general symptoms (eg, headache, anorexia, nausea, seizures, and insomnia) and 

focal neurologic dysfunction (eg, motor sensory problems, personality changes, aphasia, 

cognitive impairment, and visual problems).1 Glioblastoma (World Health Organization 

[WHO] grade IV) is the most common and lethal type of brain tumor, with a median 

survival of less than 15 to 20 months despite standard therapy (consisting of surgery, 

radiotherapy, and concurrent adjuvant chemotherapy).2 While much attention is given to the 

intense symptom burden of patients with highly aggressive grade gliomas (HGGs; WHO 

grade III/grade IV), less is known about the adaptability to chronic symptoms experienced 

by patients with slow growing low-grade (WHO grade II) tumors which will be the focus of 

this article. Although low-grade glioma (LGG) consists of only 15% to 20% of all gliomas, 

these patients survive longer with their ongoing deficits than patients with HGGs.3 The 

average survival is 7 years, with approximately 20% of patients surviving at least two 

decades from their original diagnosis.4 Therefore, positively impacting QoL through 

symptom management and adaptation to challenging LGG deficits is relevant. Furthermore, 

as survivorship increases, patients with LGG may also need to adapt and manage the 

potential ongoing morbidities associated with new innovative therapies.
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Background

The overall symptom burden and disability for patients with LGG is significant. Adults with 

LGG experience a range of distressing symptoms including fatigue, sleep disturbances, pain 

(headache), seizures, cognitive changes, and mood disturbances. These symptoms increase 

the need for medical interventions and negatively impact coping and QoL.1 In individuals 

with LGG, some of these symptoms can commonly cause a great deal of distress. These 

distressing symptoms can persist for many months to years, creating significant difficulties 

that impact QoL. Thus, individuals must learn to manage and adapt to the ongoing 

symptoms in the midst of multiple life demands.

The symptoms experienced by patients with LGG result in challenges to the individual and 

the family’s ability to cope, recuperate, resume activities of daily living, and achieve 

vocational goals. The key problematic aspects of the symptom experience are the challenges 
that result from the symptoms. Changing the focus from the symptoms to the resulting 

challenges will provide the individual and their health care providers with a wider array of 

adaptive techniques. For example, if one only focuses on the technical seizure management 

(increasing anticonvulsants) and not the challenges (inability to drive) the symptom 

(seizures) creates, then one would not address all the available adaptive techniques and 

strategies (finding a driver) to improve QoL.

Adaptive leadership framework

The adaptive leadership (AL) framework provides a novel and strategic conceptualization of 

symptom self-management for the person with a LGG because it promotes patient-centered, 

adaptive approaches to the management of symptoms and the challenges created by this 

chronic illness.5 Focusing beyond the limitations of the disease and promoting self-

management work will enhance and strengthen resources already present or will allow the 

development of strategies during the process of illness adaption.5 Symptoms associated with 

a brain tumor are dynamic and may fluctuate over time. As symptoms change, the self-

management challenges faced by the individual also change. The AL framework 

distinguishes between technical and self-management methods and draws attention to 

strategies required to ameliorate and/or adapt to the challenges. Technical challenges are 

simple or complicated problems for which an expert (eg, health care provider) can define 

and offer solutions (eg, alterations in antiemetic treatment regimens to resolve changing 

nausea and vomiting symptoms).6 Adaptive challenges are complex issues that are often 

difficult to define and require learning and behavior change by the individual experiencing 

the problem.6 They are challenges that only the individual and/or family member can 

address (eg, how to incorporate symptom prevention in daily routines). The individual, 

family members, and health care providers must collaborate to identify the technical and 

adaptive challenges over time and jointly develop strategies for the ‘adaptive work’ that the 

individual with a brain tumor must accomplish.

The trajectory of symptoms for individuals living with a LGG and in particular the adaptive 

challenges associated with their brain tumor treatment and symptoms over time are not well 

documented. There is a need to understand the kind of adaptive work patients use to cope 

with the diagnosis of a LGG and to address their symptoms and challenges over a period of 
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time. Successful adaptation is a key determinant of QoL. The conclusions from this research 

provide both patients and providers with a list of adaptive methods to address problems/

symptoms that can improve overall QoL and may influence how future patients/families 

adapt to problems and symptoms outside the clinic.

LGG Symptoms and Created Challenges

Individuals with LGG cope with the burden of long-term symptoms and the associated 

challenges created by those ongoing symptoms. In a cross-sectional study, Gustafsson and 

colleagues7 demonstrated that, in spite of almost all patients with LGG being able to care for 

themselves, less than half of patients were able to carry out unrestricted, normal activities of 

daily living and 45% reported low overall QoL. Studies comparing patients with LGG to 

healthy subjects and low-grade hematologic patients without central nervous system tumors 

demonstrated that patients with LGG reported more fatigue, cognitive impairment, speech 

difficulties, pain, sleep problems, and mood disturbances.7–11

Prognostic factors such as age (<40 years), sex (female), Karnofsky performance status 

(>80%), tumor size (<4 cm), extent of resection (gross total), molecular cytology (1p19q 

deletion), and molecular biomarkers (IDH mutant) are associated with better survival in 

patients with LGG.12 Peters and colleagues13 reported that in patients with recurrent HGG, 

better QoL (as measured by a specific brain cancer subscale, the Functional Assessment of 

Cancer Therapy-Brain [FACT-Br]) and fatigue were both significant predictors of survival. 

Furthermore, an increased degree of fatigue provided more information for poorer survival 

than traditional prognostic factors, such as performance status, age, sex, tumor grade, and 

number of progressions.13 In the LGG population there is a lack of consistent research on 

specific symptoms that are prognostic for survival. However, the influence of symptoms on 

QoL has been investigated.1

The majority of research on symptoms impacting the QoL of glioma populations has been 

descriptive and focuses on fatigue, sleep, pain, seizures, cognitive impairment, and mood 

disturbances. Fox et Al14 noted that in HGG, depression, fatigue, sleep disturbance, and 

cognitive impairment created a correlated cluster of symptoms that explained 29% of the 

variance in QoL, while depression, fatigue, sleep, pain, and cognitive impairment explained 

62% of the variance in functional status. For LGG, a small study demonstrated that fatigue 

had the strongest relationship with QOL.7 In addition to fatigue, Gustafsson and colleagues 

determined that the most common symptoms affecting QoL were sleep disturbances 

(reported in 30% to 50% of patients evaluated) and headache (pain), often a presenting 

symptom and affecting at least 50% of patients with low-grade brain tumors.7

Seizures are the most common presenting symptom of LGG, occurring in 65% to 85% of 

patients.12 Uncontrolled seizures in patients with LGG have been reported in approximately 

30% of patients, leading to cognitive decline and significant morbidity that can impact QoL.
12,15 Though important, the management of seizures with anti-epileptic agents can also 

contribute to cognitive slowing and decrease QoL. Mood disturbances, primarily described 

as anxiety, can occur in up to 60% of individuals with gliomas.16,17 Studies have reported 

depression at rates from 40% to 90% of patients in this population.16−18 As such, a diagnosis 

of LGG is an important predictor of anxiety and depression.16,17 In a cohort study of LGG, 
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depressive symptoms were noted to be the most important independent predictor of 

decreased QoL and possibly survival.18–20 Psychological problems can additionally 

exacerbate cognitive dysfunction (including memory), which may be because of the tumor 

location (non-dominant left hemisphere), disease progression, and treatment (ie, radiation, 

chemotherapy, antiepileptics, steroids).8,11

Performance status was strongly correlated with QoL21 and with cognitive function in two 

large prospective trials in patients with newly diagnosed malignant gliomas.22 The trend in 

results of an LGG study suggested that physical symptoms had less impact on QoL than 

cognitive problems.7 In another LGG study of 39 patients, less perceived cognitive 

impairment (as measured by Functional Assessment of Cancer Therapy-Cognition Function 

−[ACT-Cog]) significantly correlated with improved performance on neurocognitive tests 

involving complex tasks, such as executive functioning and attention.23 In 90% of long-term 

survivors of LGG, cognitive impairment has been described as the most serious challenge to 

cope with and adapt to post-treatment.12,24 It is interesting to note that even “symptom-free” 

survivors still have documented cognitive deficits on formal neurocognitive testing.1 

However, survivors still report good QoL despite suffering cognitive deficits, thus suggesting 

that adaptation is achievable.

This descriptive study explored the symptom experience using the AL framework. While 

previous studies have reported the incidence of symptoms and the technical work (ie, 

prescribing medications) to manage these symptoms in patients with LGGs, this project 

described the trajectory of symptoms and adaptive challenges that occur over three time 

points in the initial 6 months following diagnosis of LGG. Clinical patient characteristics, 

including new molecular biomarkers that determine prognosis and how LGG are diagnosed, 

evaluated, and treated, will also be explored in association with symptoms and adaptive 

strategies. The patterns of symptoms that occur as they relate to the adaptive work used to 

manage these symptoms have not been well documented. Therefore, these supportive 

adaptive strategies to manage symptoms and the challenges they create can then be shared 

with providers and patients to assist in improving QoL.

Methods

The objectives of this pilot project during the first 6 months post-diagnosis with a LLG were 

to: (1) identify and describe the patterns in symptoms and problems and QoL as measured 

by valid and reliable tools; (2) identify and describe via qualitative interviews patient 

adaptive techniques and strategies; and (3) describe association among patient characteristics 

(including biomarkers), symptoms and QoL, and adaptive techniques/strategies.

This was a descriptive, exploratory study using an innovative mixed-methods design that 

intended to study the trajectory of symptoms and associated technical and adaptive 

challenges of individuals with LGG during the first 6 months post diagnosis of LGG at a 

Southern Academic Brain Tumor Center. The sample size for this exploratory study was 15. 

Participants were included if they were adults over 18 years of age with a pathologic 

diagnosis of LGG (WHO grade II). Participants were enrolled in this study within the first 2 

months of diagnosis. Individuals who had a Karnofsky performance status below 70% were 
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excluded. Of note, biomarkers were routinely collected as part of the initial clinical work-up 

of the patients.

Upon determination that a patient’s tumor histology and/or radiographic findings were 

compatible with the eligibility criteria of this protocol, the clinical team contacted the Study 

Coordinator to pre-screen for potential eligibility. The study was initially explained to the 

prospective participant by the patient’s provider. Research nurses or other designated study 

staff provided protocol education and obtained patient consent to participate in the study. 

Thirty-one individuals were approached to participate and 17 (including two screen failures) 

were enrolled in the study, with 15 completing the study.

Data for this study were collected during the first 2 to 6 months following diagnosis because 

this is theoretically when patients and their caregivers are first involved in adaptive work. 

During the initial diagnosis phase, there is shock and uncertainty as the patient undergoes 

surgical intervention to determine the diagnosis. In the first 2 months the focus is on 

technical work (obtaining the diagnoses, determining medications and treatment, and 

education about the disease process and prognosis). It is following this initial phase that the 

patient begins to cope with adjusting to the diagnoses and managing the symptoms as part of 

their daily life. Thus, our baseline measures were conducted near the 2-month time point, 

which is theoretically consistent with the beginning of adaptive work, followed by 

assessments at approximately the 4-month and 6-month time points.

Symptom measures were obtained at the three time points using Functional Assessment of 

Cancer Therapy (FACT)-General (FACT-G)/Brain (FACT- Br)/Cognition (FACT-Cog),25–27 

Beck-Depression-Inventory (BDI)-II,28 National Comprehensive Cancer Network (NCCN) 

Distress Thermometer and Problem List,29–32 and the Functional Assessment of Chronic 

Illness Therapy (FACIT) – fatigue (FACIT-F).33 These are reputable instruments with well-

established reliability and validity in this patient population, and all are National Cancer 

Institute common data element tools. These Likert scale questionnaires were completed in 

10 to 25 minutes.

Qualitative interviews identifying the symptoms and challenges and adaptive techniques and 

strategies were conducted at two time points (4 and 6 months). The interviews used a 

modified version of the questionnaire from the adaptive framework6 and lasted 25 to 40 

minutes. All scripted interviews were conducted by two advanced practice nurses, with the 

same interviewer essentially at both time points for each participant. To ensure consistency, 

practice interviews were conducted with both interviewers questioning standardized subjects 

before data collection with study participants. All interviews were audio recorded, 

transcribed, and coded using a standardized codebook in an Atlas.ti database.

Demographic data were obtained from the participant’s medical record and included age, 

gender, functional status, pathology with biomarker data (immunohistochemistry, 

fluorescence in situ hybridization [FISH], and polymerase chain reaction [PCR]), tumor 

grade, extent of resection, tumor location, and postsurgical treatment. The trajectory of 

change in symptoms and QoL was measured by the tools noted earlier and were described 

using means and 95% confidence intervals.
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Results

Patient characteristics

Fifteen patients with newly diagnosed LGG completed the study. Table 1 summarizes the 

clinical and demographic characteristics of the patients accrued to this study. These 

demographics data and clinical characteristics are typical of the LGG population. Mean 

standard deviation [SD] age was 40 (11) years, 73% (11/15) were female, and 93% (14/15 

were white.

Sixty percent had a baseline Karnofsky Performance Status between 70% and 80%(which 

indicates they had some signs or disease symptoms and were able to care for themselves but 

were unable to carry on normal activity or do active work). Most had right non-dominant, 

frontal tumors (73%; 11/15) and underwent a gross total resection (67%; 10/15). Pathologic 

diagnosis con-sisted of 53% (8/15) of enrolled patients with diffuse astrocytoma, 40% (6/15) 

with oligodendro-glioma, and 7% (1/15) with an infiltrating glioma. Forty percent (40%) of 

the enrolled subjects received postsurgical treatment with temozolo-mide based on their 

diagnosis, prognosis, and symptoms.

Biomarkers

In the past, pathologic classification and grading of gliomas had been based on the 

morphologic appearance and differentiation of tumor cells. However, the 2016 WHO34 

guidelines currently include the new molecular advancements in biomarkers that determine 

prognosis and how LGG are diagnosed, evaluated, and treated. The WHO 2016 LGG 

pathologic guidelines focus the genetic analysis on four major biomarkers: (1) isocitrate 

dehydrogenase (IDH), (2) 1p19q chromosomes, (3) telomerase reverse transcriptase (TERT) 

promoter, and (4) methylguanine methyltransferase (MGMT). The results regarding these 

biomarkers for this study are described in Tables 2 and 3.

As noted in Table 2, the majority of subjects with available data had favorable prognostic 

biomarkers with IDH mutations (IDHmut −, 60%); TERT mutation (TERTmut −, 53%), and 

MGMT méthylation (63%). Half of the patients (6/12) who had 1p19q analysis obtained had 

a favorable 1p19q chromosome co-deletion. Combination of these biomarkers within each 

patient are required for prognosis and classification. The combination of both IDHmut and 

TERTmut is considered to be the most favorable prognostic category.35 Table 3 demonstrates 

a higher percentage of patients who had a more favorable prognostic combination of 

IDHmut/TERTmut (66.7%) and IDHmut/1p19qco-deletion (55.6 %) than unfavorable 

combinations (ie, with IDH1 wild type-IDHwildtype). These characteristics are typical of the 

LGG population.

Symptoms and challenges experienced by patients with LGG

The NCCN Distress Thermometer Problem List is described in Table 4, which outlines the 

highest frequency of physical symptoms including fatigue (40%) and memory/concentration 

(40%). Many experienced emotional symptoms reported as depression (40%), nervousness 

(47%), sadness (40%), worry (60%), and loss of interest in usual activities (40%). These 

emotional symptoms seem to peak at month 4 from diagnosis. Problems (family/practical 
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challenges) that occur as a result of the LGG symptoms are illustrated in Table 4. It is 

interesting that challenges with insurance (26%), treatment decision (20%), and dealing with 

partners (20%) occurred during the first 2 months of diagnosis, whereas work/school (27%) 

and transportation (20%) challenges occurred during the 4th or 6th month of the diagnosis.

Seizures

As previously stated, the most common presenting symptom in individuals with LGG is 

seizures. Overall, 40% (6/15) of the study patients experienced at least one seizure during 

the 2- to 6-month period following the initial diagnosis. It is interesting to note that seizures 

occurred among patients with IDHmut (4/9) but not among patients with IDHwildtype·(0/4), a 

poorer prognostic factor and is consistent with recent research (Table 5).30,37 Within the 

IDH mutation group, seizures are seen at each time point, with 44% (4/9) of patients 

reporting evidence of seizure at 2 months, 22% (2/9) at 4 months, and 22% (2/9) at 6 months 

from initial diagnosis.

QoL

Table 6 exhibits QoL scores at 2, 4, and 6 months post-diagnosis. It is noted that QoL scores 

range from 50% to 75% of the highest possible score at baseline. As indicated in Table 6, 

there was no overall change in mean QoL (as measured by the FACT-G, FACT-Br, and 

FACT-Cog) nor distress and depression scores reported over time as measured, respectively, 

by the NCCN Distress Thermometer and Beck Depression scale. The FACIT-fatigue scale 

(where higher scores note higher QoL or less fatigue) suggested that there was a clinically 

important decrease in fatigue (defined as a change in mean score by + 3 in fatigue) over 6 

months.33

QoL reported over time stratified by IDH and TERT status

Descriptive analyses suggests that patients with either IDHmut or TERTmut consistently 

report lower QoL, higher fatigue (Fig. 1), and more depression and distress over time The 

analysis of the combination of biomarkers as it relates to QoL outcomes was not conducted 

because of the small sample size.

QoL reported over time stratified by 1p19q and sex

As noted in Fig. 2, patients with 1p19qco-deletion reported lower QoL scores as determined by 

the specific FACT-Br subscale and less perceived fatigue, but had higher depression. 

Females reported lower QoL and higher depression scores, which is consistent with the 

glioma literature.17

Adaptive themes and strategic techniques

Patient qualitative interviews were conducted to determine the adaptive themes and 

strategies described by patients to adapt to LGG symptoms and the challenges they created. 

The percent of patients with LGG that identified the major themes and strategic techniques 

are listed in Table 7. The most frequently used strategies include: obtaining community 

support (87%), managing expectations (73%) and support systems (67%), seeking out 

knowledge about physical symptoms (67%) and behavioral symptoms (53%), developing 
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memory cues (47%), finding driving support (47%), pacing activities of daily living (47%), 

and trying restorative activities (47%). It is thought-provoking to note the time point at 

which the majority of patients reported utilizing these strategies. Most of the adaptive 

strategies were described at 4 months and/or remained consistent throughout. However, 

adaptive work completed at 6 months most frequently included pacing activities of daily 

living, trying restorative activities, and seeking out knowledge about behavior symptoms.

Conclusion and Discussion

The overall symptoms that patients with LGG experienced within this study are consistent 

with the current LGG research. Although the small sample size is a primary limitation of 

this pilot study, the patients with LGG commonly reported the physical symptoms of 

seizures and cognitive impairment (ie, memory and concentration issues). The described 

emotional symptoms of depression and anxiety continued to remain a significant issue 

throughout the trajectory of their illness. Providers have approached these technical 

challenges (symptoms) with well-reported management strategies (ie, anticonvulsants, 

stimulants, antidepressants) that are eloquently reviewed in the companion symptom 

management articles elsewhere in this issue on glioma.

The unique contribution of this pilot study is the first identification and description of 

adaptive strategies that patients used when encountering commonly occurring symptoms of 

LGG and the daily challenges (problems) created by these symptoms. The majority of 

adaptive strategic work identified by patients with LLG (ie, obtaining community support, 

managing expectations and support systems, seeking out knowledge about physical and 

behavioral symptoms, developing memory cues, finding driving support, pacing activities of 

daily living, and trying restorative activities) were present throughout the 6-month post-

diagnosis period. Providing oncology nurses and advanced practice nurses with these 

identified LGG adaptive strategies and the timing for when they are most utilized will 

provide a non-pharmacologic patient-centered approach to adjusting to this life-long illness. 

For example, it is important to suggest early the value of obtaining community support, a 

predominant adaptive strategy that was used early by 87% of patients. This adaptive strategy 

can be exemplified by the following patient statements related to memory impairment and 

the inability to drive:

“There is definitely some absent-mindedness — you know, it’s kind of a big deal 

and there’s a lot going on, there’s a lot of medications to keep track of … writing 

down what you need to take and when, because some of them you have to take 

more as time goes on, and some of them you take less, and it’s really hard to keep 

track of My dad had to [keep track of the medications] for the first several weeks.”

“Everybody’s been very supportive so far as offering rides… You know, because 

after I had the seizure, I couldn’t drive for 6 months. So everybody was really ‘oh, 

do you need me to drive you to the store?’ ‘Do you need me to go get [your 

daughter]?’… so everybody was really helpful about that sort of thing.”

Most patients described adapting to their physical and mental limitations at 6 months 

through pacing activities (described as taking more rest periods and by planning activities to 
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ensure the best cognitive and physical functioning). Trying restorative activities was another 

common theme that included incorporating naps, journaling, yoga, exercise, and creative 

activities into their daily routine to improve their mental well-being. Seeking out knowledge 

about behavior symptoms through neurocognitive testing, coping techniques, and therapy 

sessions were reported to be helpful in ameliorating emotional challenges. Many providers 

may initiate antidepressants and recommend therapy in this LGG population because it Ls 

well known that the diagnosis of LGG and female sex are associated with anxiety and 

depression.16,17 An anecdotal observation that multiple neuro-oncology investigators 

verbalized during the study was that subjects benefited from the actual interviewing process 

and by answering adaptation questions as a way of expressing their thoughts and feelings. 

Some seemed to be more receptive and adaptive to medication and therapy. This qualitative 

observation that emerged from the study underscored the importance of cognitive therapy as 

a way of addressing the emotional needs of a patient with a LGG. Oncology nurses could 

educate patients with LGG and their families earlier about some of these learned adaptive 

techniques to assist in emotional needs to maintain/improve QoL.

The results of the NCCN Distress Thermometer further elucidated the challenges with LGG 

treatment decision and dealing with partners that were mentioned upfront when subsequent 

adaptive strategies about seeking out physical knowledge and managing support (ie, 

choosing who to help and when, setting limits, and reducing the hovering of others) were 

developed. Transportation issues were also NCCN-reported concerns that occurred during 

the 4 to 6 months from diagnosis. Driving support through coordinating rides was described 

as a frequent and important adaptive strategy for those who were unable to drive possibly 

because of seizures, cognitive impairment, or weakness. Educating providers, patients, and 

families of these common adaptive themes may allow patients to adapt to the new LGG 

diagnosis with the hope of improving knowledge, relationships, mobility, and safety.

An important clinical objective for the glioma population is to improve overall QoL. 

Providers should be aware that patients within this LGG study population (and in the glioma 

population in general) frequently reported low baseline QoL scores compared with the 

average QoL data known for the general cancer population. For example, the normative 

FACT-G total QoL mean score for a large sample of patients with mixed cancer diagnoses is 

higher (80.9 [SD ± 17]) compared with the mean score of 75.6 (SD ± 18.44) for these LGG 

study subjects. Brucker and colleagues38 indicate a score >2 points is a meaningful 

important difference and is clinically significant in patients with LGG. The FACT-G domain 

subscales that contributed to the total low LGG QoL score in this pilot were social, 

emotional, and functional well-being. Overall, there was essentially no change in low QoL 

scores during the 6 months post diagnoses except the FACIT-fatigue scale, which 

demonstrated an improvement in fatigue over the 6-month study period.

Biomarker data for this LGG population were thought-provoking because patients with 

either 1p19qco-deletion, IDHmut, or TERTmut reported lower QoL. Although IDHmut is a 

better prognostic indicator than IDHwildtype, it is suggested that the lower QoL scores are 

possibly because of the seizure experience (and antiepileptic treatment) associated with the 

IDHmut study group. A recent meta-analysis demonstrated a significant association with 

(preoperative) seizures among patient with IDHmut LGG (WHO grade II), but not among 
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patients with HGGs (WHO grade III–IV), possibly because of increased neuronal activity 

caused by an IDHmut product called D2HG.36,37 Further investigation should be conducted 

to determine if certain combinations of biomarkers are predictive of QoL and the adaptation 

to LGG symptoms and challenges.

This descriptive study explored the symptom and challenges (problems) experienced by 

patients with LGG using the AL framework. While previous studies have reported the 

incidence of symptoms and the technical work to manage these symptoms in patients with 

low LGG (ie, prescribing anticonvulsants for seizure prevention), this project was one of the 

first to describe the trajectory of symptoms and the challenges the symptoms created 6 

months following a diagnosis of LGG. The patterns of symptoms that occur and the adaptive 

work individuals do to manage these symptoms and challenges have not been well 

documented in the LGG population. The supportive adaptive mechanisms identified in this 

pilot can be shared with providers, nurses, and patients to assist in improving the quality of 

everyday life of patients with LGG. Future larger intervention studies to explore identified 

adaptive strategies to these glioma challenges should be pursued.
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FIGURE 1. 
QoL reported over time stratified by IDH1 and TERT status.

Abbreviations: FACT-Br, Functional Assessment of Cancer Therapy-Brain; FACIT, 

Functional Assessment of Chronic Illness Therapy.
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FIGURE 2. 
QoL reported over time stratified by 1p19q status and sex.

Abbreviations: FACT-Br, Functional Assessment of Cancer Therapy-Brain; FACIT, 

Functional Assessment of Chronic Illness Therapy.
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TABLE 1.

Patient Characteristics

All Patients (n 15)

N Percent

Age

Mean(SD) 15 40 (11)

Race

 African American 1 7

 White 14 93

Sex

 Female 11 73

 Male 4 27

Karnofsky Performance Status at baseline

 70–80 9 60

 90–100 6 40

Diagnosis

 Diffuse astro 8 53

 Infiltrating glioma 1 7

 Oligodendroglioma (4)

 Well-differentiated oligo (2) 6 40

Tumor location

 Bilateral multifocal 1 7

 Left frontal 3 20

 Right frontal 8 53

 Right parietal 3 20

Surgery extent

 Biopsy 5 33

 Gross total resection 10 67

Postsurgical temozolomide

 Yes 6 40

Abbreviation: SD, standard deviation.
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TABLE 2.

Biomarker

Percent N Not Performed (%)

IDH1 mutation 60 9 2/15(13)

IDH1 intact (wild type) 27 4

TERT mutation 53 8 3/15 (20)

TERT intact (wild type) 27 4

1p19q codeleted 40 6 3/15 (20)

1p19q intact 40 6

MGMT methylated 63 10 3/15 (20)

MGMT unmethylated 13 2

Abbreviations: IDH1, isocitrate dehydrogenase mutation; TERT, telomerase reverse transcriptase; MGMT, methylguanine methyltransferase.
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TABLE 3.

IDH1 Status by 1p19q and IDH1 Status

IDH1 molecular diagnostics

Mutant Wild type Not performed

N % N % N %

TOTAL 9 4 2

1p19q status

 Intact 4 44.4 2 50.0 0 0.0

 Co-deletion 5 55.6 1 25.0 0 0.0

 Not performed 0 0.0 1 25.0 2 100.0

TERT status

 Mutant 6 66.7 2 50.0 0 0.0

 Wild type 3 33.3 1 25.0 0 0.0

 Not performed 0 0.0 1 25.0 2 100.0

Abbreviations: IDH, isocitrate dehydrogenase; TERT, telomerase reverse transcriptase.
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