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No intrathecal chemotherapy
for leptomeningeal metastases

of solid tumors!



Imagine.. 

You are treating a 41-years old patient
with metastatic HER2+ breast cancer



Imagine.. 

She has been treated with 2 lines of chemotherapy
(carboplatin and paclitaxel), trastuzumab
and SRT for a single BM



Imagine.. 

She develops a walking disorder... 



+  increase of lung metastases



Treatment proposals

1. capecitabine and trastuzumab

or

2. capecitabine, trastuzumab and intrathecal MTX 



Treatment

capecitabine and trastuzumab



Why?

1. addition of intrathecal MTX to systemic chemotherapy will
not improve her neurological symptoms and survival 

and

2. intrathecal MTX has a risk of neurotoxicity with a potential
decrease of quality of life



Why?
Non-randomized retrospective study by Boogerd et al.  Cancer 1991 in breast cancer LM

systemic chemotherapy + 
intrathecal MTX (n=44)

systemic
chemotherapy (n=14)

Significant?

neurological improvement 50% 36% not sigificant

median OS 3 months 3 months not signficant

OS > 4 months 39%  43% not significant

treatment complications
- Ommaya reservoir
- MTX encephalopathy

* subacute
* delayed

14%

23%
25%

0%

0%
0%

significant 

significant
significant

* 64% of survivors >4 months develop MTX encephalopathy



Why?
Non-randomized retrospective study by Bokstein et al. Cancer 1998 in breast cancer LM

systemic chemotherapy + 
intrathecal MTX (n=50)

systemic chemotherapy
(n=54)

P-value

response 86% 74% not significant

median duration response 5 months 4 months not significant

median OS 4 months 4 months not significant

OS at 9 months 20% 18% not signifcant

Treatment complications
- intra-CSF chemotherapy

- MTX delayed leukencephalopathy
31%
20%

0%
0%

significant
significant



Why?
Randomized study by Boogerd et al. Eur J of Cancer 2004 in breast cancer LM

systemic chemotherapy + 
intrathecal MTX (n=18) 

systemic chemotherapy
only (n=17)

neurological improvement/
stabilisation

59% 67%

overall neurological progression 76% 56%

median time to  neurological progression 23 weeks 24 weeks

median overall survival 18 weeks 30 weeks

treatment-related neurologic complications 47% 6%

Stopped because of poor accrual, but the study would never have met 
primary endpoint = a decrease of median OS of ≥ 6 weeks  without intrathecal MTX



HR=0.61 (95%CI: 0.38 – 0.98)
P=0.04

Median LM- PFS (95% CI) 
2.2 (1.3 – 3.1)
4.3 (2.3 – 5.7)

Leptomeningeal disease free survival

Randomized study by LeRhun et al. (EANO 2019):

breast cancer patients with LM: systemic chemotherapy +/- intrathecal Depocyte®



Special thanks to E. LeRhun for providing the graphs
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HR: 0.63 (95%CI: 0.40 - 1.02)

 Progression free survival at any site 

Median PFS (95% CI) 
2.2 (1.3 – 3.1)
3.8 (2.3 – 5.7)

HR=0.66 (95%CI: 0.41–1.06)
p=0.09



Special thanks to E. LeRhun for providing the graphs

Overall survival

HR=0.85 (95%CI: 0.53 – 1.36)
P = 0.51

Median OS (95%CI) 
4.0 (2.2 – 6.3)
7.3 (3.9 – 9.6)



Odds Ratio of severe AE 
in the Depocyte arm compared to control

More AE with Depocyte



Our patient: 

after 6 months capecitabine and trastuzumab



Conclusion

.. treat patients with LM of solid tumors  
with effective systemic therapy

.. and if their expected survival is short:
do not bother them with ineffective and potentially toxic intrathecal

chemotherapy in the last months of their lives



as one of the smallest european
countries we are famous

.. because of our water management









we are not only famous
because of our water management, 

now being used world wide

..but also as we do not treat LM patients from solid tumors with
ineffective and potentially neurotoxic intrathecal chemotherapy


