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Abstract 
Background.  Chemotherapy plays an important role in the treatment of optic pathway hypothalamic gliomas 
(OPHGs). Commonly used regimens include carboplatin and vincristine and monotherapy with vinblastine weekly. 
In this retrospective study, we used a monthly regimen of carboplatin and vinblastine to treat progressive/recur-
rent OPHGs and evaluated their effectiveness, visual preservation, and toxicity.
Methods.  The study involved patients with OPGH who were treated with carboplatin and vinblastine once per 
month. The response, disease progression, overall survival, vision changes, and toxicity were recorded according 
to their medical charts at our institute, and survival was analyzed.
Results.  A total of 25 patients were included, including 15 males (60%) and 10 females (40%). The response 
rate was 11/25 (44%), and the stabilization rate (complete response rate + partial response rate + minor response 
rate + and stable disease rate) was 21/25 (84%). The 3-year progression-free survival (PFS) rate was 54.6%, and the 
5-year PFS rate was 46.8%. The 5-year overall survival rate was 100%. There were 6 patients who showed improved 
visual acuity (28.6%). Stable vision was found in 52.4% of patients. Only 2 patients experienced severe allergic re-
actions to carboplatin.
Conclusions.  The results showed that extending the dosing interval of carboplatin and vinblastine to every month 
can be seen as a similar response compared with previous regimens. The toxicity of this regimen is milder, and pa-
tients benefit from a lower frequency of hospital visits. The regimen can be considered as a choice of the first line 
of chemotherapy for OPHG patients.

Key Points

1. The monthly carboplatin and vinblastine regimen is effective for OPHGs.

2. Better PFS is observed in chemotherapy-naive patients.

3. This approach balances treatment efficacy with minimizing disruptions to daily life and 
toxicities.

Optic pathway hypothalamic gliomas (OPHGs) primarily af-
fect children and constitute 3%–5% of pediatric intracranial 
tumors of the central nervous system.1 Histopathologically, 
the majority of these tumors are low-grade gliomas and pre-
dominantly pilocytic astrocytomas classified as World Health 
Organization grade I.2 There is an association between OPHG 
and neurofibromatosis type 1 (NF1), where OPHGs affect 

15%–25% of patients with NF1.3,4 Clinical symptoms of OPHGs 
depend on the tumor’s location and its impact on surrounding 
structures. Because of the location, it is not easy to resect com-
pletely, which makes treatment more difficult.

Current treatment options for OPHG include observation, 
chemotherapy, radiotherapy, surgery, and targeted therapy. 
Neurosurgery in OPHGs is primarily limited to obtaining 
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biopsy samples or addressing complications related to the 
tumor or its treatment, due to the challenging location of 
these tumors.5 Historically, radiotherapy was a cornerstone 
treatment for progressive OPHGs.6 However, radiotherapy 
has been progressively abandoned in the management of 
pediatric patients with optic pathway gliomas, due to its 
long-term side effects such as vasculopathy, endocrine 
deficits, and cognitive impairment, particularly in young 
children. Furthermore, recent long-term follow-up studies 
have indicated that radiation therapy is associated with a 
greater risk of death.7,8 Therefore, chemotherapy plays a 
crucial role in OPHG treatment, especially considering its 
potential to avoid these long-term effects.

Current clinical trials are investigating targeted therapy 
focusing on the mitogen-activated protein kinase pathway 
and the mammalian target of the rapamycin (mTOR) 
pathway.9–13 The most common genetic alterations in 
pLGGs are BRAF fusion (KIAA1549-BRAF) and BRAF V600 E 
mutation.14 A study analyzing BRAFV600E in 1320 nervous-
system tumors found that rather than BRAF fusion, BRAF 
V600E seems to be more frequent in extra-cerebellar 
pilocytic astrocytoma than in cerebellar tumors, especially 
in the diencephalic region (33%).15

Patients with genetic alteration who were treated with 
targeting drugs showed a response in these unresectable 
tumors. Bouffet et al. demonstrated that targeted therapy 
with BRAF inhibitors significantly improved progression-
free survival (PFS) compared to conventional chemo-
therapy in the upfront setting for pLGGs with BRAF 
alterations.13 This finding has positioned targeted therapies 
as a new standard of care for such patients.

Various chemotherapy regimens have been widely 
studied for treating pLGGs, with most achieving 5-year 
PFS rates of about 30%–50%.16–22 Commonly used regi-
mens include carboplatin and vincristine; thioguanine, 
procarbazine, lomustine, and vincristine (TPCV); and vin-
blastine monotherapy. When selecting a chemotherapy 
regimen, it is crucial to consider both short-term and long-
term toxicity. Carboplatin is known for hypersensitivity 
reactions, which pose a significant concern in regard to 
short-term toxicity.16–18 In previous studies, vincristine was 
found to be associated with a high risk of neurotoxicity.23 In 
contrast, vinblastine has been shown to have significantly 
lower neurotoxicity compared to vincristine.24 However, 
previous Phase 2 studies have identified hematologic side 
effects as the primary toxicity of weekly vinblastine.19,20

Both carboplatin and vinblastine have demonstrated 
single-agent activity in children with low-grade gliomas. 
A phase 1 study has analyzed carboplatin and vinblas-
tine regimens for patients with pLGGs, and the regimen of 
carboplatin (400 mg/m²) on day 1 + vinblastine (4.0 mg/m²) 

weekly × 3 every 4 weeks was recommended for a Phase 
2 trial.25 Additionally, a retrospective study explored the 
regimen of carboplatin (400 mg/m²) on day 1 + vinblastine 
(4.0 mg/m²) weekly × 3 every 4 weeks and suggested that 
this chemotherapy regimen might result in comparable ef-
ficacy to other carboplatin and vincristine regimens with 
fewer hypersensitivity reactions.26

We have explored a modified approach with regard to 
the impact of weekly hospital visits on patients’ quality 
of life, the higher hypersensitivity associated with weekly 
carboplatin, as well as the hematotoxicity caused by 
weekly vinblastine. To reduce neurotoxicity, we replaced 
vincristine with vinblastine in the traditional carboplatin 
and vincristine regimen. The proposed regimen involves 
a combination of carboplatin (175 mg/m2) and vinblas-
tine (6 mg/m2) every month to treat progressive or recur-
rent OPHG. These dosages are based on a combination of 
weekly carboplatin with vincristine along with weekly vin-
blastine administration. However, we have extended the 
dosing frequency to a monthly schedule.

Theoretically, the toxicity of this chemotherapy should 
be lower than that of conventional monthly carboplatin, 
weekly vinblastine, and a weekly carboplatin and vincris-
tine combination. This adjusted approach strikes a balance 
between treatment effectiveness and minimizing the dis-
ruption to patients’ daily lives, as well as toxicity effects 
such as hypersensitivity and hematologic side effects. 
This approach reflects ongoing efforts to optimize che-
motherapy protocols. We retrospectively reviewed the 
response, disease progression, OS, vision changes, and 
toxicity among patients with progressive or recurrent 
OPHG.

Methods

In this retrospective study, we selected patients who were 
diagnosed with OPHG and treated at our institution be-
tween September 2009 and September 2021. We included 
only patients who had both imaging and pathological con-
firmation of OPHG. We excluded patients who were ulti-
mately diagnosed with tumors other than OPHG based on 
pathology reports, as well as patients with NF1.

Chemotherapy was indicated for all included patients 
due to radiologic evidence of progression or recurrence 
of tumors or worsening clinical symptoms. According to 
our hospital’s longstanding protocol, all patients are re-
quired to sign a consent form for chemotherapy after the 
physician provides an explanation prior to starting a new 
chemotherapy regimen. Among the patients who received 

Importance of the Study

Chemotherapy plays an important role in the treatment 
of optic pathway hypothalamic gliomas (OPHGs). We 
have explored a modified approach using a combina-
tion of carboplatin (175 mg/m2) and vinblastine (6 mg/m2) 
every month for treating progressive/recurrent OPHG. 

This adjusted approach strikes a balance between 
treatment effectiveness and minimizing the disruption 
of patients’ daily lives as part of ongoing efforts to opti-
mize chemotherapy protocols.
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chemotherapy, only those treated with the carboplatin/vin-
blastine regimen were included, while patients receiving 
other chemotherapy regimens were excluded. Data for this 
study were extracted from the patient’s medical records at 
our institution. The study was approved by the Institutional 
Review Board of Taipei Veterans General Hospital.

Demographic data were collected, including the age at di-
agnosis, age at treatment, sex, pathology, and tumor loca-
tion (stage 1, 2, or 3 according to the Dodge classification),27 
and the number of patients with endocrinopathy. Patients 
were all included in the study regardless of whether or not 
they had previously received other chemotherapy regimens 
(chemotherapy-naïve or non-naïve). The data collected on 
clinical outcomes of therapy included the date of starting 
chemotherapy, the response to chemotherapy, the date of 
tumor progression, and the date of death. Changes in visual 
acuity were also recorded. Adverse events during every 
cycle of chemotherapy were reviewed.

Responses were evaluated based on revised criteria of 
the response assessment in neuro-oncology.28 Data were 
also collected about the time to tumor progression, time 
to death, and time to censoring from the date of starting 
chemotherapy to calculate the PFS rate and OS rate. The 
date of tumor progression was defined by the appear-
ance of radiological evidence of tumor progression (PD) 
or rapid clinical deterioration with or without radiological 
evidence. As part of our hospital’s routine practice, we 
regularly hold multidisciplinary meetings during patients’ 
hospital stays, where radiologists assess tumor status, 
which is documented as part of the patient’s medical re-
cords. Additionally, radiologists were asked to re-confirm 
the tumor assessments for this study.

Visual preservation was evaluated using visual acuity 
reports to examine visual status after chemotherapy (im-
provement, stabilization, or deterioration). Improvement 
was defined as an advancement of at least 0.2 log MAR 
units on the log MAR scale. Deterioration was considered 
as a decline by the same amount. Toxicity was reviewed, 
and adverse events were recorded based on the Common 
Terminology Criteria for Adverse Events version 5.0 
(CTCAE, V5.0). The number of patients who discontinued 
the regimen due to severe adverse events was recorded. 
Adverse events above grade 3 in particular were recorded 
for better toxicity evaluation.

Means and standard deviations were used to express 
continuous variables, and frequencies and percentages 
were calculated for categorical variables. Statistical signifi-
cance was defined using P < .05. Kaplan–Meier curves and 
a log-rank test were used to assess PFS and OS. Hazard 
ratios and 95% confidence intervals (Cis) were calcu-
lated using Cox proportional hazard regression analysis. 
Statistical analyses were conducted using SAS 9.4 (SAS 
Institute).

Results

Patient Characteristics

Initially, 36 patients who were suspected of having OPHG 
were included in the study. None of the 36 included patients 
had NF1. There were 5 patients who were diagnosed with 

tumors other than OPHG using imaging and pathology 
reports, which included one teratoma, one germinoma, 
one pineal region pilocytic astrocytoma, one nasal-
cavity round-cell tumor, and one cardio-cervical junction 
chordoma. All of these patients were removed from this 
study. The remaining 31 patients had all undergone chemo-
therapy due to radiological evidence of tumor progression 
or worsening clinical symptoms. However, 6 patients who 
were treated with other regimens were excluded. Finally, 
25 patients were included in the retrospective analysis. A 
flow diagram of the patient selection is shown in Figure 1.

There were 15 males (60%) and 10 females (40%). The 
age at the diagnosis ranged from 0.08 to 33.41 years. The 
median age was 4.88 years, and the mean was 6.78 years. 
There were 3 patients over 18 years old who were diag-
nosed at ages 23, 24, and 33, respectively. Two of them had 
pathological evidence of low-grade astrocytoma, and one 
had radiological evidence of OPGH.

There were 16 patients (64%) who had undergone cra-
niotomy for tumor resection before the chemotherapy 
course. There were 2 cases that underwent near-total tumor 
resection (8%), 4 cases that underwent subtotal tumor re-
section (16%), and 8 cases that underwent partial tumor 
resection (32%). In 2 cases (8%), the degree of tumor re-
section was unknown because the surgeries were done at 
other hospitals without detailed medical records. In regard 
to histology, there were 12 pilocytic astrocytomas (48%) 
and 5 low-grade astrocytomas (20%).

There were 8 patients (32%) who had no tissue di-
agnosis. Molecular testing is not covered by Taiwan’s 
National Health Insurance and is not routinely performed. 
As a result, molecular data was unavailable for the ma-
jority of our patients. There were 8 patients (30.77%) 
who were non-naïve, and 17 patients (72%) who were 
chemotherapy-naïve. There were 7 patients (28%) who had 
endocrinopathy.

Due to the small number of patients, tumor locations 
were categorized using Dodge classification stages 1, 2, or 
3 rather than the modified Dodge classification.29,30 There 
were 22 patients who were classified as stage 3 with hypo-
thalamic involvement (88%). Only 2 patients were classi-
fied as stage 2 (8%), and 1 patient was classified as stage 1 
(4%). Table 1 summarizes the overall characteristic distribu-
tion of the 25 patients.

Response to Treatment

Of the 25 patients, 10 (40%) had stable disease (SD), and 2 
patients (8%) had complete responses. Five patients (20%) 
were in partial remission (PR), 4 patients (16%) had a minor 
response (MR), and 4 patients (16%) had progressive dis-
ease. Therefore, the response rate (CR + PR + MR) was 
44%, and the disease stabilization rate (CR + PR + MR + SD) 
was 84%. The mean follow-up time was 43 months. A flow 
diagram of the treatment response is shown in Figure 1. 
The 3-year PFS rate was 54.6 % (95% CI = 31.6%–72.8%). 
The 5-year PFS rate was 48.5% (95% CI = 25.8%–67.9%; 
Figure 2A).

Figure 3 presents a case that achieved CR following 
chemotherapy. This 6-month-old male baby was diag-
nosed with OPHG with leptomeningeal dissemination 
in 2014 (Figure 3A, D) and began monthly treatment with 
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carboplatin and vinblastine in June 2014. After approx-
imately 6 cycles, signs of tumor and leptomeningeal dis-
semination reduction were observed (Figure 3B, E). The 
patient subsequently achieved CR and remained relapse-
free as of the last follow-up in October 2023 (Figure 3C, F).

The OS results are shown in Figure 2B. The 8-year sur-
vival rate was 87.1% (95% CI = 57.3%–96.6%). One patient 
was initially treated with a different regimen for OPHGs 
but experienced tumor relapse. Subsequently, the treat-
ment was switched to a monthly carboplatin and vinblas-
tine regimen, with the patient completing a total of 21 
cycles and achieving partial regression of the tumor. The 
tumor relapsed 1 year after completing the carboplatin 
and vinblastine regimen, and the patient subsequently 
began a chemotherapy regimen different from the monthly 
carboplatin and vinblastine protocol. The patient later died 
7 years after starting carboplatin and vinblastine treat-
ment. The definite cause of death remains unknown, as 
the patient was found to have died suddenly at home. It 
is speculated that the cause of death might have been re-
lated to tumor bleeding or other cardiovascular events. 
The other patient died at 93 months. This patient was diag-
nosed with myelodysplastic syndrome and died due to se-
vere infection.

In the univariant analysis, we considered factors 
such as sex, histology, age at the start of treatment with 
carboplatin and vinblastine (whether younger or older 

than 5 years old), tumor resection before chemotherapy, 
and leptomeningeal dissemination. No significant dif-
ferences were found between these groups. However, 
the univariate analysis revealed a higher hazard ratio 
(3.256, P = .0449) in the non-naïve group compared to 
the chemotherapy-naïve group. The chemotherapy-naïve 
group showed significantly better PFS than the non-naïve 
group in the log-rank test (P = .0326; Figure 4C). The 3-year 
PFS rate in the chemotherapy-naïve group was 75.6% (95% 
CI = 47.3%–90.1%), and the 5-year PFS rate was 66.2% (95% 
CI = 35.5%–84.9%). We also compared the PFS between the 
response group (defined as CR, PR, and MR) and the stabi-
lization group (the SD group; Figure 4D), but no significant 
difference was found between these groups (P = .1216).

Toxicity

The distribution of side effects is provided in 
Supplementary Table 1. The most prevalent adverse effects 
included hematopoietic issues, nausea and vomiting, al-
lergy, fever, and infection. Allergic reactions manifested in 
10 patients, which were all related to carboplatin and typ-
ically occurred between cycles 3 and 21 (median onset: 
10 cycles). Severe allergies necessitated cessation of 
carboplatin combined with vinblastine for 2 patients, who 
switched to vinblastine monotherapy. Management with 
antihistamines and corticosteroids effectively mitigated 

Initially, 36 patients suspected of having
OPHGs were enrolled

Exclusion: Patients with NF1.
No patients were excluded

Exclusion: Non-OPHG diagnosis.
5 patients were excluded

Exclusion: Other chemotherapy
regimens.

6 patients were excluded

Inclusion: Image and pathological
confirmation of OPHG

Chemotherapy was indicated for all
31 patients due to tumor

progression/symptom worsening

Final enrollment: 25 patients

Treatment response
CR = 2, PR = 5, MR = 4, SD = 10, PD = 4

Figure 1. Flow diagram of patient selection and treatment response.

http://academic.oup.com/noa/article-lookup/doi/10.1093/noajnl/vdaf020#supplementary-data
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allergic symptoms in the remaining 8 patients, allowing 
continued chemotherapy. Additionally, one patient prema-
turely terminated treatment at cycle 18 due to suspected 
carboplatin-related hearing impairment.

Hematopoietic issues were observed and predomi-
nantly involved mild severity (grade < 3). Specifically, 13 
patients experienced neutropenia, 18 had anemia, and 
13 had thrombocytopenia. Among these, 1 patient had 
grade 3 neutropenia, which necessitated treatment with 
antibiotics for neutropenic fever. One patient had grade 3 
anemia and received a packed red-blood-cell transfusion 

accordingly. None of the patients required granulocyte 
colony- stimulating factor (G-CSF) or platelet transfusion. 
These findings indicate a manageable spectrum of hema-
topoietic toxicity associated with carboplatin and vinblas-
tine therapy in this cohort.

Eight patients experienced fever or infection during 
chemotherapy. Six patients had infections with grade 3 
severity. Specifically, one patient developed neutropenic 
fever and received cefepime. Three patients were diag-
nosed with port-a-cath infections necessitating surgical re-
moval and intravenous antibiotic therapy. After successful 
infection control, chemotherapy was resumed.

One patient was diagnosed with a urinary tract infection 
and treated with intravenous antibiotics during their che-
motherapy course. Another patient had bacteremia and 
received intravenous antibiotics. The remaining 2 patients 
experienced fever without a definitive infection focus and 
were managed symptomatically with oral antibiotics.

Vision

Two patients’ visual acuity could not be assessed suffi-
ciently due to young age and poor cooperation. Two pa-
tients’ visual data were lost. In the remaining 21 patients, 
6 patients (28.6%) had improved visual acuity, 11 patients 
(52.4%) had stable visual acuity, and 4 patients (19.0%) had 
worse visual acuity.

Discussion

Numerous studies have investigated various chemo-
therapy regimens for pLGGs, and most series have re-
ported a 5-year PFS rate of around 30%–50%.16–22 Among 
the most commonly utilized chemotherapy protocols, 
the reported 5-year PFS rates for carboplatin and vincris-
tine are between 39% and 47%,16–18 and that of vinblastine 
monotherapy is between 42.3% and 53.2%.19,20 Monthly 
carboplatin and TPCV have PFS rates of 51% and 52%, re-
spectively.18,21,22 A retrospective study investigated a reg-
imen of carboplatin (400 mg/m²) on day 1 combined with 
vinblastine (4.0 mg/m²) administered weekly for 3 doses 
every 4 weeks for the treatment of pediatric low-grade 
glioma.26 This regimen achieved a 3-year PFS rate of 39.4% 
and a 5-year PFS rate of 34.5%, which are comparable to 
the 5-year PFS rate of 39% observed in previous studies 
using the carboplatin and vincristine regimen. Studies 
have consistently demonstrated high OS rates at both 3 
and 5 years, which generally exceed 80%.

In comparison, our studies have observed a 5-year PFS 
rate of 48.5% (95% CI = 25.8–67.9%) and a notably higher 
5-year PFS rate of 66.2% (95% CI = 35.5–84.9%) in the 
chemotherapy-naïve group. In the present study, both the 
3-year and 5-year OS rates were 100%. Our dose-reduced, 
monthly regimen showed similar efficacy, consistent with 
previous studies, as summarized in Table 2.

The response assessment showed a response rate of 
44% and a disease stabilization rate of 84%. Previous 
studies have reported varying response and stabilization 
rates for different regimens. For instance, carboplatin and 

Table 1 Characteristics of the Patients

Characteristic No. of patients

Gender

Male 15 (60%)

Female 10 (40%)

Age at diagnosis

Mean 6.78 (years)

Median 4.88 (years)

Range 0.08~33.41 (years)

Age at starting carboplatin and vinblastine

Mean 9.82 (years)

Median 8.86 (years)

Range 0.5~33.66 (years)

Pathology

Pilocytic astrocytoma 12 (48%)

Grade 2 astrocytoma 5 (20%)

No 8 (32%)

Surgery

yes 17 (68%)

  Gross/near total 2 (8%)

  Subtotal 4 (16%)

  Partial 8 (32%)

  Biopsy 1 (4%)

  Unknown 2 (8%)

No 8 (32%)

Chemotherapy

Chemotherapy-naive 17(68%)

Non-chemotherapy-naive 8(32%)

Location of Dodge classification

Stage1 1(4%)

Stage2 2(8%)

Stage3 22(88%)

Leptomeningeal dissemination

Yes 5(20%)

No 20(80%)

Endocrinopathy

Yes 7(28%)

No 18(72%)
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vincristine regimens have shown response rates between 
35 and 56% and disease stabilization rates between 68 and 
94%.16–18 Vinblastine monotherapy has shown response 
rates of 26% and 36% and stabilization rates of 74% and 
87%.19,20 The TPVC regimen has demonstrated a response 
rate of 52% and a stabilization rate of 68%, while single-
agent carboplatin has shown a response rate of 10% 
and 29% and a stabilization rate of 86%.18,21,22 A previous 
carboplatin and vinblastine regimen showed a response 
rate of 20% and a stabilization rate of 74%.26 Table 2 pro-
vides a detailed comparison and indicates that our ob-
served response and stabilization rates for carboplatin 
and vinblastine are generally non-inferior to those of other 
treatments.

The non-naïve group showed a higher hazard ratio (3.256, 
P = .0449) compared with the chemotherapy-naïve group. 
The PFS was significantly higher in the chemotherapy-
naïve group than the non-naïve group (P-value = .0326). 
This suggests that being chemotherapy-naïve or non-naïve 

could serve as a predictive factor of PFS during treatment 
with carboplatin and vinblastine.

Visual preservation is a critical goal when treating OPHG 
patients. A systematic review by Moreno et al. identified 
174 patients with documented visual outcomes.31 The re-
sults indicated that following chemotherapy, 25 patients 
(14.4%) showed improvement in vision, 82 (47.1%) had 
stabilization, and 67 (38.5%) experienced deterioration. 
In the present retrospective study, vision data were well 
documented for 21 patients, and our findings were con-
sistent with previous results, supporting the efficacy of 
carboplatin and vinblastine in maintaining visual function.

Regimens involving carboplatin have been notably 
criticized for their allergic reactions and hematotoxic
ity.16–18,21,22 Studies on carboplatin for pLGG have shown 
significant variability in hypersensitivity rates ranging from 
6% to 68%.32 A study on vinblastine monotherapy showed 
that the primary adverse event associated with vinblastine 
was hematotoxicity, and the most frequent grade 3 and 4 

1.0

0.8

0.6

0.4

0.2

0.0

No. of
Patients

No. of
Events

Patients Surviving
 at 36 mo

% (95%CI)
54.6 (31.6 – 72.8)

Patients Surviving
 at 60 mo

% (95%CI)
48.5 (25.8–67.9)7 25

No. of
Patients

No. of
Events

Patients Surviving at
84 mo

% (95%CI)
100.0 (100.0 – 100.0)

Patients Surviving
 at 96 mo

% (95%CI)
87.1 (57.3–96.6)7 25

0 20 40 60

Months

80 100

52
mo

P
ro

ba
bi

lit
y 

of
 P

F
S

No. at risk

25 14 10 8 5 4

1.0

0.8

0.6

0.4

0.2

0.0
0 20 40 60

Months

80 100

P
ro

ba
bi

lit
y 

of
 O

ve
ra

ll
S

ur
vi

va
l

No. at risk

25 25 22 18 16 10

A

B

Figure 2. (A) Progression-free survival curve of 25 patients, (B) OS curve of 25 patients.
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adverse event was neutropenia (22 patients (40.7%) and 
19 patients (35.2%), respectively). Only 13 patients (24.1%) 
tolerated the planned dose of vinblastine (6 mg/m2 per 
week) throughout the entire study.20

In our study, patients generally experienced lower rates 
of hematotoxicity with milder severity compared to those 
treated with weekly vinblastine monotherapy or a combina-
tion of carboplatin and vincristine. Specifically, only one pa-
tient (4%) had grade 3 neutropenia, which required antibiotics 
for neutropenic fever, and another patient (4%) had grade 3 
anemia, which necessitated a packed red blood cell transfu-
sion. Allergy to carboplatin remained a significant concern, 
with 10 out of 25 patients (40%) experiencing allergic reac-
tions. However, 8 of these patients (32%) experienced relief 
from their allergic symptoms and were able to continue che-
motherapy after receiving antihistamine or steroid treatment. 
Two patients (8%) discontinued carboplatin and switched to 
weekly vinblastine monotherapy as a result, and one patient 
(4%) switched due to carboplatin-induced hearing impair-
ment. Despite these challenges, the majority of patients (22 
patients, 88%) tolerated the chemotherapy well.

We observed relatively mild hypersensitivity compared 
to conventional carboplatin and vincristine regimens. 

However, hypersensitivity caused by carboplatin remains 
a significant issue. In terms of incidence, the rate of hyper-
sensitivity in our study was not lower than that reported for 
conventional regimens, as supported by previous research. 
For example, in a retrospective study comparing weekly 
and monthly administration of carboplatin, Lafay-Cousin 
et al. found no significant difference in the incidence of hy-
persensitivity reactions, though the onset of hypersensi-
tivity occurred earlier with weekly administration.33

In our study, most hypersensitivity reactions were rela-
tively low-grade. This observation may be attributed to our 
use of relatively low-dose carboplatin and the monthly ad-
ministration schedule. However, given the limitations of a 
retrospective analysis and the relatively small sample size 
in our study, we cannot definitively conclude that this reg-
imen offers any advantage over conventional regimens in 
terms of hypersensitivity.

In addition to the hypersensitivity findings, we also ob-
served significantly milder hematotoxicity compared to 
weekly vinblastine and the conventional carboplatin and 
vincristine regimens. Specifically, the monthly and low 
dosing schedule likely contributed to the lower severity of 
hematotoxicity. Overall, our findings suggest that monthly 

A B C

D E F

Figure 3. Image of a case that achieved a complete response after receiving carboplatin and vinblastine treatment. (A) T1-weighted postcontrast 
MR image. Sagittal view of the case prior to chemotherapy in June 2014. The Sella region OPHG is indicated by the thick arrow, and the area of 
multiple leptomeningeal dissemination is indicated by the thin arrow. (B) A sagittal image was taken 6 months later (after 6 cycles) following che-
motherapy. The OPHG (thick arrow) shows a trend of reduction, and the leptomeningeal dissemination (thin arrow) also demonstrates a similar 
trend of decrease. (C) The most recent sagittal image was taken in September 2023. It shows no signs of recurrence since achieving a complete 
response. (D, E, F) T2-Flair MR image. Axial view from before treatment (D). six months later (E) and the most recent follow-up in September 2023 
(F), which shows no recurrence.



 8 Lin et al.: Monthly carboplatin and vinblastine for OPHGs

carboplatin and vinblastine are generally well tolerated by 
most patients and show milder or at least non-inferior tox-
icity profiles compared to previous treatments involving 
carboplatin and vincristine and vinblastine monotherapy.

Our findings also compared favorably with those of a 
phase 2 trial of selumetinib (a MEK1/2 inhibitor), which 
involved 25 children with recurrent OPHG without NF1. 
The trial reported a response rate of 24% (only complete 
or partial responses were considered as responses, and 
MRs were excluded). The 2-year PFS was 73.8%. In this 
study, 21% of patients had improved visual acuity, and 
68% had stable acuity. The most common toxicities were 
elevated creatine phosphokinase (CPK), anemia, diarrhea, 
headache, nausea, emesis, fatigue, and elevated aspar-
tate transaminase (AST)/alanine transaminase (ALT). Rare 

adverse events of grade 3 or 4 were noted.9 That study fo-
cused exclusively on recurrent cases without long-term 
survival data (3- and 5-year PFS). Our study showed com-
parable response rates and visual preservation, which fur-
ther underscore the efficacy of our regimen.

There are some limitations to our study. First, this study 
was retrospective and probably impacted by selection 
bias. Most similar studies had a much higher number of 
patients and included cases of pLGGs that were located in 
other regions in addition to the optic pathway and hypo-
thalamus region. However, only OPHG patients were in-
cluded in our study, and the total number was only 25. This 
could explain why the 95% CI regarding the 3- and 5-year 
of PFS was wide. It could cause the estimation to become 
less precise.
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Figure 4. (A) progression-free survival curve between the chemotherapy-naïve group and non-naïve group, (B) progression-free survival curve 
between response group and stabilization group.
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Another limitation is the lack of molecular marker data. 
As a result, the effect of molecular markers such as BRAF 
was unknown. Multiple retrospective studies have indicated 
that patients with tumors carrying the BRAF V600E mutation 
tend to respond less effectively to chemotherapy and are 
associated with shorter PFS and OS.14,34 This limitation may 
have impacted the accuracy of our assessment of efficacy, 
and further research may be needed to explore this issue in 
more depth. Most patients in this study had Dodge stage 3 
OPGHs (88%), only 1 patient had stage 1, and 2 patients had 
stage 2. Therefore, the correlation between tumor location 
and PFS could not be determined sufficiently.

Conclusions

This retrospective study has shown that a regimen of 
carboplatin and vinblastine monthly is effective for OPHGs 
and has milder toxicities compared to conventional chemo-
therapy regimens. Most of the patients can go to school or 
live a normal life. Therefore, lengthening the interval between 
treatments is more convenient for both patients and parents. 
In conclusion, our monthly protocol may be appropriate for 
patients who need chemotherapy and are not suitable for tar-
geted therapy as a choice of the first line of treatment.

Supplementary Material

Supplementary material is available online at Neuro-
Oncology Advances (https://academic.oup.com/noa).

Keywords 

chemotherapy | optic pathway and hypothalamic glioma 
(OPHG) | pediatric brain tumor

Lay Summary 

Optic pathway gliomas are rare tumors that mainly affect 
children. Treatment includes frequent chemotherapy, some-
times on a weekly basis. The authors of this study wanted to 
see if a less intense schedule of chemotherapy could still be a 
helpful treatment for children with optic pathway gliomas. To 
do this they reviewed hospital records of 25 patients who were 
treated with 2 chemotherapies (carboplatin and vinblastine) on 
a monthly schedule at their hospital. They found that 11 patients 
had some shrinkage of their tumor, and 21 patients showed ei-
ther tumor shrinkage or stabilization. Only 2 patients experi-
enced severe allergic reactions to chemotherapy.
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Table 2. Comparison of Response and PFS Between Different Regimens

Study Regimen No. Response
rate%

SD% Survival

Our study Monthly
Carboplatin
Vinblastine

25(17ND8R) 44 84 3-yr PFS: 54.6%
5-yr PFS: 48.5%

5-yr OS: 100%
8-yr OS: 87.1%

Packer et al, 199716 Weekly
Carboplatin
Vincristine

78ND 56 94 3-yr PFS: 68% 3-yr OS: 97%

Gnekow et al, 201217 Weekly
Carboplatin
Vincristine

216
(117ND99R)

35 92 5-yr PFS: 47%
10-yr PFS: 44%

10-yr OS: 88%

Ater et al, 201218 Weekly
Carboplatin Vincristine

137ND 50 68 5-yr PFS: 39% 5-yr OS: 86%

Ater et al,201218 TPCV 137ND 56 68 5-yr PFS: 52% 5-yr OS: 87%

Bouffet et al, 201219 Weekly Vinblastine 51R 36 74 5-yr PFS: 42.3% 5-yr OS: 93.2%

Lassaletta et al, 201620 Weekly Vinblastine 54ND 26 87 5-yr PFS: 53.2% 5-yr OS: 94.4%

Dodgshun et al, 201621 Monthly
Carboplatin

104ND 10 86 3-yr PFS: 66%
5-yr PFS: 51%

5-yr OS: 97%

Gururangan
et al, 200222

Monthly
Carboplatin

81(60ND21R) 29 86 3-yr PFS: 64% 3-yr OS: 84%

Nellan et al, 202026 Carboplatin and vinblastine 46 ND 20 74 3-yr PFS: 39.4%
5-yr PFS: 34.5%

5-yr OS: 92%

No., Number of patients; SD%, stabilization rate; PFS, progression survival rate; OS, Overall survival rate.
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