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Abstract
Background- The study aimed to assess the safety and e�cacy of temozolomide along with whole brain
radiotherapy in brain metastasis and compare with the e�cacy and safety of WBRT alone.

Methodology- This study was conducted as a prospective study at Department of Radiotherapy, NSCB
Medical College Jabalpur during the study period of 20 months among 34 radiologically and
histologically proven case of brain metastasis patients. All the patients were randomly divided into two
groups cases (WBRT with TMZ) and controls (WBRT). Two groups were compared for radiological
response, symptoms and adverse reactions weekly upto 6 weeks.

Results- In week 2, hematological derangement were observed in signi�cantly higher proportions of cases
as compared to control (p<0.05). Vomiting and seizure was noted in signi�cantly higher proportions of
controls at week 4 following treatment (p<0.05). Though the radiological response was better in cases
but the observed difference between cases and controls was statistically insigni�cant (p>0.05).

Conclusions-Brain metastasis following primary cancer are commonly observed in cancer clinics. WBRT
is given for palliative treatment in such patients. However, addition of TMZ had shown symptomatic
improvement in patients with brain metastasis. Though, adverse events especially hematological were
reported in higher proportions with TMZ, but these adverse effects could be effectively managed. Overall,
TMZ is associated with good response rate. Thus, it can be added to WBRT to improve the survival rate
and response rate in patients with brain metastasis.

Introduction
According to the World Health Organisation (WHO), metastatic tumours of the central nervous system
(CNS) are de�ned as “tumours that primarily originate outside the CNS and spread secondarily to the CNS
via the hematogenous route (metastasis) or by direct invasion from adjacent tissues”.[1] Brain metastasis
secondary to systemic cancers are estimated to be 10 times more common as compared to primary
malignancy of brain.[2] Metastasis to brain following primary tumor has been estimated to be as high as
40% and the probability of brain metastasis depend upon the pathological characteristics of primary
tumour.[2] Brain metastasis is commonly results secondary to primary malignancy of lung, breast,
melanoma, prostate and head and neck cancers.[3,4]

Metastatic cancer from primary tumor enters the CNS via blood stream. The cells then proliferate at the
site of metastasis leading to local invasion, in�ammation, edema as well as displacement. Brain
metastasis is most common among various forms of intracranial metastasis, which is attributed to high
blood �ow.[4] Neuroimaging modalities such as CT scan and MRI plays an important role in diagnosis of
metastasis, determining the extent of lesion, staging of cancer as well as in deciding management
modality among these patients.[5,6]
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The brain metastasis is usually associated with poor prognosis and decision regarding treatment
modality is one of the critical step among these patients as the prognosis even after surgery remains
poor and is indicated for palliative care. Presently, surgery and stereotactic radiotherapy are considered
as an optimal protocols for the palliative therapy which are advisable especially in case of single nidus.
However, for the management of brain metastasis with multiple nidi, whole brain radiotherapy (WBRT) is
most commonly indicated.[7] Literature suggest that whole brain radiotherapy when implemented
accurately may help in providing symptomatic relief and also prolong survival of patients with brain
metastasis.[8,9]

Concurrent Temozolomide administration with whole brain radiotherapy has shown to have additive
effect in management of brain metastasis.[10] Literature suggest that concomitant WBRT with
Temozolomide followed by Temozolomide therapy in patients with primary CNS tumors such as
glioblastoma multiforme to be both effective and safe.[11,12]. Despite standard treatment with whole brain
radiotherapy, it is di�cult to achieve complete remission in most cases, which makes survival rate and
overall prognosis poor. Thus, in order to achieve better disease control and improve prognosis, many
attempts have been made. The e�cacy of WBRT with Temozolomide has been conducted in Western
population, however, data is scarce in Indian scenario. The present study was thus conducted at tertiary
care centre to assess the safety and e�cacy of temozolomide along with whole brain radiotherapy in
brain metastasis and compare with the e�cacy and safety of WBRT alone.

Methodology
The present study was conducted as a prospective, randomized study at Department of Radiotherapy,
Government Cancer Hospital, Netaji Subhash Chandra Bose Medical College Jabalpur during the study
period of 20 months i.e. from 1st Jan 2019 to 31st August 2020. All 34 Patients with radiologically and
histologically proven case of brain metastasis belonging to age range of 18 to 70 years with KPS of more
than 40 and ECOG performance status of 0-2 were included in study. However, patients with uncontrolled
comorbidity, hypersensitivity to temozolomide, previous history of cranial radiation were excluded from
the study.

After obtaining approval of college ethics committee and informed consent, all the patients ful�lling the
inclusion criteria were enrolled and were randomly divided into two groups.

Cases- In this group patients received WBRT 30Gy/10# with concurrent temozolomide 75mg/m2 PO daily

Control- In this group patients were given only WBRT 30Gy/10#

Detailed data regarding sociodemographic details was obtained from all the study participants such as
age, gender, education, income, socioeconomic status etc. and noted in pretested semi-structured
questionnaire. All the patients were subjected to detailed history regarding presenting symptoms with
special emphasis on neurological symptoms. Further all the patients were subjected to detailed general
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physical examination. Detailed neurological examination was also conducted and �ndings were noted in
questionnaire.

Further, lab investigations were conducted which included chest X-ray, USG abdomen pelvis for primary
disease status, CBC, LFT, RFT etc. CECT/ MRI BRAIN were conducted at baseline and at 4 to 6 weeks after
treatment

Radiotherapy treatment protocol given in present study (both Arms):-Patients were given External Beam
Radiotherapy which was delivered by Co60 Teletherapy machine. By doing planning x ray of skull. EBRT in
a dose of 300cGyper fraction 5 # weekly for 10 days upto 3000cGy with total duration of 2 weeks was
given using Parallel opposing bilateral �elds at 80cm SSD.

Concurrent Chemotherapy protocol schedule (case group)- Cases were given daily temozolomide 75
mg/m2 oral empty stomach till completion of radiotherapy

Patients (both control & group group) were assessed weekly for local neurological assessment &
development of adverse reactions such as diarrhoea, skin haematological toxicity. Grading of diarrhoea
and mucosal reactions was done as per WHO criteria. Grading of toxicity was done by CTCAE criteria
Haematological & renal function test will be evaluated weekly during treatment.[13] Patient were evaluated
at the end of treatment completion and 4 to 6 weeks after treatment. Radiological response was
evaluated in terms of Stable Disease (SD), Partial Response (PR), Progressive Disease (PD) or Complete
Response (CR).On basis of RECIST 1.1 criteria[14], and symptoms resolution at completion of
radiotherapy

Statistical Analysis-Data was compiled using MsExcel and analysed using IBM SPSS software version
20. Data was grouped and expressed as frequency and percentage whereas numerical data was
expressed as mean and SD. Chi square test was applied to assess the difference in proportions of two
groups whereas unpaired t test was applied to assess the difference in mean between two groups. P
value less than 0.05 was considered statistically signi�cant.

Results
The study was conducted on total of 34 patients who presented with brain metastasis following primary
cancer. Patients were divided into two groups i.e. cases and control comprising of 17 patients each.

Mean age of cases was 51.53±11.50 years whereas mean age of controls was 45.47±11.93 years.
Majority of patients in case group belonged to 41 to 50 years of age (35.3%) whereas majority of controls
belonged to less than 40 years of age. About 58.8% cases and 64.7% controls were females. Majority of
patients were resident of rural area and majority of patients belonged to lower socioeconomic status.
Two groups were comparable with respect to sociodemographic variables (p>0.05).
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The present study documented no statistically signi�cant difference in tumour characteristic of patients
of two groups (p>0.05). Mean GPA in cases was 1.35±1.08 whereas mean GPA among controls was
1.82±0.89. About 23.5% cases had GPA 0 whereas majority i.e. 76.5% controls had GPA of 2. The
observed difference in GPA between cases and controls was statistically highly signi�cant (p<0.01).

In week 2, hematological derangement were observed in signi�cantly higher proportions of cases as
compared to control (p<0.05) whereas no such difference was observed between cases and controls for
other adverse effects.

Our study documented no statistically signi�cant difference in headache between cases and controls at
presentation, during �rst, second and fourth week following treatment (p>0.05). In present study, vomiting
and seizure was noted in signi�cantly higher proportions of controls at presentation and at week 4
following treatment (p<0.05). Other symptoms were observed in signi�cantly higher proportions of cases
(35.3%) as compared to controls (5.9%) during all the follow up (p<0.05).

Complete response was observed in 5.9% cases. However, partial response was observed in equal
proportions of cases as well as control (70.6%). Stable disease was observed in 23.5% cases whereas
disease was progressive in 23.5% controls. Though the response was better in cases but the observed
difference between cases and controls was statistically insigni�cant (p>0.05).

Discussions
Brain metastasis are one of the most common type of intracranial metastases and are 10 times more
common as compared to primary malignancy of brain.[2] Brain metastasis commonly develop from
primary tumors of lung, breast, and melanoma.[3,4] Presence of metastasis to brain is poor prognostic
feature and whole brain radiotherapy (WBRT) is most commonly indicated for management of such
patients.[7] Temozolomide (TMZ), an orally administered chemotherapeutic agent that cross the blood–
brain barrier has shown to have additive effect in management of brain metastasis.[11] The present study
aimed at assessing and comparing radiological, clinical response and side effects before and after
treatment in two groups i.e. cases (WBRT with TMZ) and controls (WBRT alone).

Brain metastasis is commonly observed following primary cancers affecting lung, breast, and melanoma.
Other malignancies less commonly associated with brain metastasis included prostate and head and
neck cancers.[3,4] Primary cancer histology is an important determinant of aggressiveness of cancer. In
present study, majority of cases (47.1) as well as controls (52.9%) presented with brain metastasis
following carcinoma breast followed by Ca lung (29.4% cases and 23.5% controls). Other primary sites
were Ca oropharynx, Ca rectum, ca urinary bladder, Melanoma, Ca cervix and Ca gastroesophageal
junction. In present study, as majority of patients had breast cancer, the histology in majority of cases
(41.2%) and controls (52.9%) was intraductal carcinoma whereas about 23.5% and 35.3% cases and
controls respectively were adenocarcinoma. However, two groups comparable with respect to primary
histology (p>0.05). Previous literature mainly included brain metastasis following primary lung cancer or
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primary breast cancer or ovarian cancers individually. In another meta-analysis by Xin et al [15] and Lv et
al[16] included patients with brain metastases (BM) from non-small-cell lung cancer (NSCLC). However in
a study by Zhao et al, majority of patients presented with brain metastasis following lung cancer
followed by breast cancer.[17]

Karnofsky performance status (KPS) and graded prognostic assessment (GPA) are important indicators
helpful in assessing the prognosis of patients with brain metastasis. The Radiation Therapy Oncology
Group (RTOG) recently recommended disease speci�c graded prognostic assessment (GPA) for patients
with brain metastasis.[18] The GPA has been divided into 4 groups i.e. 0-1 (median survival- 2.6 months),
GPA 1.5-2.5 (3.8 months), ; GPA 3 (6.9 months) and GPA 3.5-4.0 (11 months). In present study, majority of
cases i.e. 47.1% and controls (52.9%) belonged to KPS grade of 80 and about 23.5% cases had GPA 0
whereas majority (76.5%) of controls had GPA of 2. Thus, WBRT with TMZ was given to signi�cantly
higher proportions of patients with lower GPA whereas WBRT alone was given in signi�cantly higher
proportions of controls (p<0.01). However, the two groups were comparable with respect to KPS (p>0.05).

Toxicity following management is particularly relevant in the treatment of brain metastases, as they
further deteriorate the morbidity and quality of life of patient. In present study, though nausea was
observed in almost equal proportions of cases and controls during week 1 and week 2, but severity of
nausea higher in controls but the difference was statistically insigni�cant (p>0.05). Similarly, no
signi�cant difference was observed between cases and controls for vomiting, diarrhea (p>0.05).
Hematological effect were adverse in signi�cantly higher proportions of cases as compared to controls at
week 2 (p<0.05). Hepatic, renal involvement and radiation dermatitis was neither observed in cases nor in
controls. The �ndings of present study were concordant with the �ndings of Liu et al in which
hematological and gastrointestinal adverse effects were observed in higher proportions of cases and
controls but the difference was statistically signi�cant (P > 0.05).[19] Zhao et al in however observed
contrasting �ndings as compared to present study. They documented that RT plus TMZ arm was
associated with signi�cantly more grade 3 to 4 nausea and thrombocytopenia.[17] Yong et al[20] and Deng
et al[21] concluded that though TMZ in combination with WBRT is associated with higher incidence of
adverse events particularly nausea and thrombocytopenia but patients can tolerate these effects and can
be managed using medications.

The present study documented no statistically signi�cant difference symptomatic response between
cases and controls for headache and blurring of vision (p>0.05). However, vomiting was observed in
signi�cantly higher proportions in cases as compared to controls (p<0.05) whereas seizures were
documented in signi�cantly higher proportions of controls (p<0.05) during fourth week follow up. These
�ndings were concordant with the �ndings of Liu et al in which the authors observed symptomatic
improvement during and 4–6 weeks after treatment in signi�cantly higher proportions of patients in
observation group (94.4%) as compared to control groups (63.89%) (P = 0.0014).[20] As TMZ is itself
associated with nausea and vomiting, and hence the symptomatic response for GI symptoms was
signi�cantly lower among cases as compared to controls (p<0.05) in our study.
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Though, overall response was better in cases as compared to controls, but the difference was statistically
insigni�cant (p>0.05) in present study. Complete response was observed in one patient in case group
whereas partial response was observed in 70.6% cases and controls each. Stable disease was observed
in 23.5% cases whereas disease was progressive in 23.5% controls. These �ndings were concordant with
the �ndings of Zhu et al in which the authors observed signi�cantly better improvement in TMZ + WBRT
arm as compared to WBRT alone in ORR (P = 0.0108).[22] Similarly, Xin et al observed statistically
signi�cant better overall response rate in WBRT with TMZ group as compared to WBRT alone group
(p<0.05).[15]

Conclusions
Brain metastasis following primary cancer are commonly observed in cancer clinics. The prognosis is
worse even after treatment. Whole brain radiotherapy is given for palliative treatment in such patients.
However, addition of TMZ, a chemotherapeutic agent have shown symptomatic improvement in patients
with brain metastasis. Though, adverse events especially hematological were reported in higher
proportions of patients receiving TMZ, but this does not led the patient to discontinue the treatment.
These adverse effects could be effectively managed. Overall, TMZ is associated with good response rate.
Thus, it can be added to WBRT to improve the survival rate and response rate in patients with brain
metastasis.

I here by declare that there is no con�ict on interest.

References
1. Louis DN, Perry A, Reifenberger G, von Deimling A, Figarella-Branger D, Cavenee WK, Ohgaki H,

Wiestler OD, Kleihues P, Ellison DW. The 2016 World Health Organization Classi�cation of Tumors of
the Central Nervous System: a summary. Acta Neuropathol. 2016 Jun;131(6):803-20

2. Lu-Emerson C, Eichler AF. Brain metastases. Continuum (Minneap Minn). 2012 Apr;18(2):295-311

3. Kotecha R, Gondi V, Ahluwalia MS, Brastianos PK, Mehta MP. Recent advances in managing brain
metastasis. F1000Res. 2018 Nov 9;7:F1000 Faculty Rev-1772.

4. Amsbaugh MJ, Kim CS. Brain Metastasis. [Updated 2020 Jun 30]. In: StatPearls [Internet]. Treasure
Island (FL): StatPearls Publishing; 2020 Jan-. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK470246/

5. Fink KR, Fink JR. Imaging of brain metastases. Surg Neurol Int. 2013;4(Suppl 4):S209-19.

�. Barajas Jr. RF, Cha S. Imaging Diagnosis of Brain Metastasis. In: Progress in Neurological Surgery.
Vol 25. ; 2012:55-73.

7. Harada H, Asakura H, Ogawa H, Mori K, Takahashi T, Nakasu Y, Nishimura T. Prognostic factors in
patients with brain metastasis from non-small cell lung cancer treated with whole-brain radiotherapy.
Journal of Cancer Research and Therapeutics. 2016 Jan 1;12(1):267..



Page 8/15

�. Duan L, Zeng R, Yang KH, Tian JH, Wu XL, Dai Q, et al. Whole brain radiotherapy combined with
stereotactic radiotherapy versus stereotactic radiotherapy alone for brain metastases: A meta-
analysis. Asian Pac J Cancer Prev 2014;15:911-5.

9. Lippitz B, Lindquist C, Paddick I, Peterson D, O'Neill K, Beaney R, et al. Stereotactic radiosurgery in the
treatment of brain metastases: The current evidence. Cancer Treat Rev 2014;40:48-59.

10. Wedge SR, Porteous JK, Glaser MG, Marcus K, Newlands ES. In vitro evaluation of temozolomide
combined with X-irradiation. Anticancer Drugs. 1997;8(1):92-7.

11. Stupp R, Dietrich P-Y, Kraljevic SO, et al. Promising Survival for Patients With Newly Diagnosed
Glioblastoma Multiforme Treated With Concomitant Radiation Plus Temozolomide Followed by
Adjuvant Temozolomide. J Clin Oncol. 2002;20(5):1375-82.

12. Gamboa-Vignolle C, Ferrari-Carballo T, Arrieta Ó, Mohar A. Whole-brain irradiation with concomitant
daily �xed-dose temozolomide for brain metastases treatment: a randomised phase II trial. Radiother
Oncol. 2012;102(2):187-91.

13. US Department of Health and Human Services, National Institutes of Health, National Cancer
Institute. Common Terminology Criteria for Adverse Events (CTCAE), version 4.0. Bethesda, MD: US
Department of Health and Human Services; 2010.

14. Eisenhauer EA, Therasse P, Bogaerts J, Schwartz LH, Sargent D, Ford R, Dancey J, Arbuck S, Gwyther
S, Mooney M, Rubinstein L. New response evaluation criteria in solid tumours: revised RECIST
guideline (version 1.1). European journal of cancer. 2009 Jan 1;45(2):228-47.

15. Xin Y, Guo W, Yang CS, Huang Q, Zhang P, Zhang LZ, Jiang G. Meta-analysis of whole-brain
radiotherapy plus temozolomide compared with whole-brain radiotherapy for the treatment of brain
metastases from non-small-cell lung cancer. Cancer Med. 2018 Apr;7(4):981-90.

1�. Lv Y, Zhang J, Liu Z, Liang N, Tian Y. Quality of life and e�cacy of temozolomide combined with
whole-brain radiotherapy in patients with brain metastases from non-small-cell lung cancer. Mol Clin
Oncol. 2018 Jul;9(1):70-4.

17. Zhao Q, Qin Q, Sun J, Han D, Wang Z, Teng J, Li B. Brain radiotherapy plus concurrent temozolomide
versus radiotherapy alone for patients with brain metastases: a meta-analysis. PloS one. 2016 Mar
1;11(3):e0150419.

1�. Arvold ND, Lee EQ, Mehta MP, Margolin K, Alexander BM, Lin NU, Anders CK, So�etti R, Camidge DR,
Vogelbaum MA, Dunn IF. Updates in the management of brain metastases. Neuro-oncology. 2016
Aug 1;18(8):1043-65.

19. Liu HP, Zheng KB, Wang JW. E�cacy and safety of temozolomide plus whole-brain radiotherapy in
the treatment of intracranial metastases. J Can Res Ther 2017;13:785-9

20. Yong P J. , Zeng J. L., Zhu Z. W., Chen M. W., and Zhang Z. Q. Oral temozolomide concurrent
radiotherapy treatment of non‐small cell lung cancer with brain metastasis. Eval. Pract. Clin.
Med.2008. 9:37–38

21. Deng X, Zheng Z, Lin B, Su H, Chen H, Fei S, Fei Z, Zhao L, Jin X, Xie CY. The e�cacy and roles of
combining temozolomide with whole brain radiotherapy in protection neurocognitive function and



Page 9/15

improvement quality of life of non-small-cell lung cancer patients with brain metastases. BMC
cancer. 2017 Dec 1;17(1):42.

22. Zhu Y, Fu L, Jing W, Guo D, Kong L, Yu J. Effectiveness of temozolomide combined with whole brain
radiotherapy for non‐small cell lung cancer brain metastases. Thoracic Cancer. 2018 Sep;9(9):1121-
8.

Tables
Table 1

Distribution of patients according to sociodemographic variables
Sociodemographic variables Group P value

Case (n = 17) Control (n = 17)

Age ≤ 40 3 (17.6) 7 (41.2) 0.21

41–50 6 (35.3) 5 (29.4)

51–60 3 (17.6) 4 (23.5)

> 60 5 (29.4) 1 (5.9)

Gender Male 7 (41.2) 6 (35.3) 0.73

Female 10 (58.8) 11 (64.7)

Residence Rural 11 (64.7) 11 (64.7) 1.0

Urban 6 (35.3) 6 (35.3)

SES Lower 12 (70.6) 14 (82.4) 0.34

Middle 3 (17.6) 3 (17.6)

Upper 2 (11.8) 0 (0.0)
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Table 2
Distribution of patients according to tumour characteristics

Characteristics Group P value

Case (n = 17) Control (n = 17)

PRIMARY DIAGNOSIS Ca Breast 8(47.1) 9(52.9) 052

Ca Cervix 1(5.9) 0(0.0)

Ca GEJ 0(0.0) 1(5.9)

Ca Lung 5(29.4) 4(23.5)

Ca Oropharynx 2(11.8) 0(0.0)

Ca Rectum 1(5.9) 1(5.9)

Ca Bladder 0(0.0) 1(5.9)

Melanoma 0(0.0) 1(5.9)

Histology Adenocarcinoma 4(23.5) 6(35.3) 0.28

Adenoid + Neuroendocrine Ca 1(5.9) 0(0.0)

IDC 7(41.2) 9(52.9)

Invasive Carcinoma 1(5.9) 0(0.0)

MDKCC 3(17.6) 0(0.0)

Melanoma 0(0.0) 1(5.9)

SCC 1(5.9) 0(0.0)

Transitional Cell Carcinoma 0(0.0) 1(5.9)

KPS 60 2(11.8) 3(17.6) 0.87

70 5(29.4) 4(23.5)

80 8(47.1) 9(52.9)

90 2(11.8) 1(5.9)



Page 11/15

Table 3
Distribution of patients according to adverse event during treatment

Adverse event during treatment Case (n = 17) Control (n = 17) χ2 P value

Nausea Week 1 Absent 2(11.8) 2(11.8) 1.03 0.596

1 15(88.2) 14(82.4)

2 0(0.0) 1(5.9)

Week 2 Absent 9(52.9) 6(35.3) 1.67 0.435

1 7(41.2) 8(47.1)

2 1(5.9) 3(17.6)

Vomiting Week 1 Absent 3(17.6) 2(11.8) 0.52 0.769

1 10(58.8) 12(70.6)

2 4(23.5) 3(17.6)

Week 2 Absent 8(47.1) 5(29.4) 1.22 0.543

1 7(41.2) 10(58.8)

2 2(11.8) 2(11.8)

Diarrhea Week 1 Absent 17(100.0) 17(100.0) NA NA

Week 2 Absent 16(94.1) 17(100.0) 1.03 0.311

1 1(5.9) 0(0.0)

Radiation dermatitis Week 1 Absent 17(100.0) 17(100.0) NA NA

Week 2 Absent 17(100.0) 17(100.0) NA NA

Hematological Week 1 Absent 12(70.6) 17(100.0) 5.86 0.053

1 4(23.5) 0(0.0)

2 1(5.9) 0(0.0)

Week 2 Absent 11(64.7) 17(100.0) 7.28 0.026

1 5(29.4) 0(0.0)

2 1(5.9) 0(0.0)

Renal Week 1 Absent 17(100.0) 17(100.0) NA NA

Week 2 Absent 17(100.0) 17(100.0) NA NA

Hepatic Week 1 Absent 17(100.0) 17(100.0) NA NA
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Adverse event during treatment Case (n = 17) Control (n = 17) χ2 P value

Week 2 Absent 17(100.0) 17(100.0) NA NA
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Table 4
Distribution of patients according to symptomatic response

Symptomatic response Case (n = 17) Control (n = 17) P value

Headache Presentation Absent 3(17.6) 3(17.6) 0.49

3|10 3(17.6) 3(17.6)

4|10 4(23.5) 7(41.2)

5|10 7(41.2) 3(17.6)

6|10 0(0.0) 1(5.9)

Week 1 Absent 5(29.4) 3(17.7) 0.263

2/10 2(11.8) 1(5.9)

3/10 4(23.5) 10(58.8)

4/10 5(29.4) 2(11.8)

5/10 1(5.9) 1(5.9)

Week 2 Absent 5(29.4) 3(17.7) 0.438

1/10 3(17.6) 2(11.8)

2/10 5(29.4) 9(52.9)

3/10 4(23.5) 3(17.6)

Week 4 Absent 5(29.4) 3(17.7) 0.302

1/10 11(64.7) 14(82.4)

2/10 1(5.9) 0(0.0)

Vomiting Presentation 8(47.1) 14(82.4) 0.031

Week 1 8(47.1) 6(35.3) 0.489

Week 2 9(52.9) 13(76.5) 0.151

Week 4 9(52.9) 15(88.2) 0.024

Seizure Presentation 1 (5.9) 4 (23.5) 0.146

Week 1 1(5.9) 1(5.9) 1.00

Week 2 1(5.9) 1(5.9) 1.00

Week 4 1(5.9) 4(23.5) 0.001

Blurring of Vision Presentation 2 (11.8) 7 (41.2) 0.052

Week 1 1(5.9) 3(17.6) 0.287
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Symptomatic response Case (n = 17) Control (n = 17) P value

Week 2 1(5.9) 5(29.4) 0.072

Week 4 1(5.9) 5(29.4) 0.072

Others Presentation 10 (58.8) 5 (29.4) 0.084

Week 1 6(35.3) 1(5.9) 0.034

Week 2 6(35.3) 1(5.9) 0.034

Week 4 6(35.3) 1(5.9) 0.034

Figures

Figure 1

Distribution of patients according to GPA
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Figure 2

Distribution of patients according to radiological response


