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Rapid diagnosis and initiation of treatment has a crucial role in the 
prognosis of primary central nervous system lymphoma

Primary central nervous system lymphoma (PCNSL) is a 
rare and aggressive Non-Hodgkin lymphoma. Diagnosis of 
PCNSL is challenging and non-specific symptoms can lead 
to a delay in the diagnosis. After successful therapy, patients 
have excellent recovery potential and may reach a good qual-
ity of life. The data of 186 PCNSL patients diagnosed during 
2003–2020 were analysed retrospectively. A significant cor-
relation between disease-specific survival (DSS) and time 
from the first hospital visit to initiation of treatment was 
found (p = 0.001). Thus, patients suggestive of PCNSL should 
be diagnosed and proceed to therapy as a medical emer-
gency. The awareness of PCNSL should be increased among 
all health care professionals.

Initiation of treatment is time sensitive for optimal neu-
rologic recovery and disease control in PCNSL.1 PCNSL is 
a rare and aggressive Non-Hodgkin lymphoma.2,3 Several 
reports have described a growing incidence rate.4 The 
prognosis of PCNSL has been dismal, but during recent 
years there has been considerable progress in treatment re-
sults.5–10 Despite the chemo-and radiosensitivity, relapses 
are common and long-term survival remains suboptimal.11 
The current standard of therapy includes intravenous 
high-dose methotrexate-based multiagent chemotherapy, 
often combined with consolidative high-dose chemo-
therapy followed by autologous haematopoietic stem cell 
transplantation.12

Diagnosis of PCNSL is challenging and non-specific 
symptoms can lead to a delay in the diagnosis.1 The most 
common clinical symptoms of patients with PCNSL are non-
specific neurocognitive deficits.7 Most patients with PCNSL 
will present with focal neurologic deficits.8 Almost half of 
the patients develop non-specific cognitive or behavioural 
changes. Signs of elevated intracranial pressure may also be 
seen in 33% of patients. Patients may also have lymphoma 
isolated to the vitreoretinal space, which causes limited to 
subtle visual abnormalities, such as blurring, decreased acu-
ity, or floaters, but a majority of patients with PCNSL with 
ocular involvement have no visual symptoms.9

Magnetic resonance imaging (MRI) with gadolinium 
contrast is the most sensitive imaging modality in the diag-
nosis of PCNSL.10 A slit-lamp evaluation coupled with mul-
timodal retinal imaging to look for malignant cells in the 
vitreous humour or retina is needed to complete staging.13 

Diagnosis of PCNSL is confirmed by either neurosurgical 
biopsy from the tumour or positive spinal fluid or vitreal cy-
tology or flow cytometry. Systemic lymphomas are excluded 
by 18FDG-PET. CT scan coupled with bone marrow and tes-
tis ultrasound should be considered if DFG-PET is not avail-
able. Intraocular lymphoma is diagnosed from vitreous fluid 
cytology or flow cytometry to look for malignant cells in the 
vitreous humour or retina is necessary to complete staging.13 
Due to the high proliferation rate of PCNSL, prompt diag-
nostics of PCNSL could be integral to a successful therapy as 
well as to preserving cognitive functioning. However, cur-
rently, there is scarce data exploring the impact of diagnostic 
delays on treatment outcomes.

We have retrospectively analysed the outcome of 186 
PCNSL patients diagnosed during 2003–2020, concerning 
the correlation between times from the first hospital visit 
to the initiation of the treatment for the prognosis. Patients 
were treated with high-dose-methotrexate-based chemoim-
munotherapy combined with rituximab (n = 173) in the first 
line (Table  1). Due to age, severe comorbidities, impaired 
ECOG (Eastern Co-operative Oncology Group) or declined 
cognitive performance status, 13 patients were referred only 
for radiotherapy. We evaluated time from the first hospital 
visit to the first radiographic imaging, diagnostics biopsies, 
and treatment initiations. Based on those time periods, we 
separated patients into two groups: group (A) time from first 
hospital visit to initiation of the treatment, 0–21 days, and 
group (B) time from first hospital visit to initiation of the 
treatment 22 days or more. We evaluated the effect of the 
diagnostic time period on the prognosis of the patients by 
using DSS data and Time to treatment Progression(TTP). 
The effect of the patient's initial symptoms on the time 
of the diagnostic process was analysed, and the impact of 
patient-specific factors such as age, gender, prognostics risk 
score according to Memorial Sloan-Kettering Cancer Center 
(MSCKK), eye involvement and ECOG status on diagnos-
tics were evaluated. Risk groups were defined according to 
the MSKCC prognostic scoring system.14 DSS was calcu-
lated from the date of the treatment initiation to the date of 
death from lymphoma. TTP was calculated from the date of 
treatment initiation to the date of last follow-up, lymphoma 
progression, or death due to lymphoma, whichever occurred 
first.
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The mean time from the first visit to MRI imaging was 
8.0 (1–84) days, from MRI to biopsy 14.3 (0–85) days and 
from biopsy to the treatment initiation was 15.9 (1–84) 
days. The mean time of the whole process, starting from 
the first visit to the initiation of the treatment (TVIT), was 
39.6 days (4–372) days. The median time for the treatment 
delay was 31.5 days. No statistically significant differences 
between hospitals were found in the diagnostic process. A 
significant correlation was found between DSS and TVIT 
(p = 0.001) based on the cut-off value of 21 days. Two- and 5-
year DSS rates in group A (≤21 days) were 83.7% and 83.7% 
compared to 52.1% and 40.5% in group B (≥22 days), respec-
tively (p = 0.001) (Figure 1A). Two- and 5-year overall sur-
vival values were both 68.7% in group A and 46.3% and 36% 
in group B, respectively. The respective 2- and 5-year TTP 
were 72.6% and 63.5% in group A and 54.2% and 39.6% in 
group B (p = 0.044; Figure 1B). Only speech disorders led to 
rapid imaging and initiation of the treatment. In our study, 
46/186 (24.7%) of patients had some kind of speech distur-
bance. Correlation with other factors (age, gender, EGOC 
status and MSCKK score) had no effect on the patient's 
prognosis.

This study demonstrates the crucial impact of TVIT on 
disease control and the risk of PCNSL-associated death. After 
optimal treatment, PCNSL patients have excellent recovery 
potential and may reach a good quality of life15; however, long-
lasting treatment side effects including cognitive impairment 
can be seen depending on the given treatments, and irrevers-
ible brain injury might have a major impact on quality of life. 
There is scarce research data on the effect of treatment delay 
on patients' recovery potential and quality of life after treat-
ment. Our results of TVIT in disease outcome are in line with 
previous data.16 The treatment delay was an independent risk 
factor for poor outcome in PCNSL. Delayed therapy led to de-
creased responses and outcomes.16 Earlier study of Kaji et al. 
found a strong association between time period from biopsy-
date to initiation of the treatment on treatment outcomes.17 In 
our study there was also a trend towards significance in DSS 
(p = 0.053).

We found a significant correlation between patientś  
speech disturbances and shorter TVIT. Accurate informa-
tion about the proportion of speech disorders in neurologi-
cal deficiency symptoms has not been reported in previous 
studies. Because the symptom was obvious, it might have 
led to a faster reaction and further examinations. Based 
on the results, every patient with clinical findings sug-
gestive of PCNSL should be diagnosed and proceed to ef-
fective therapy as a medical emergency. The awareness of 
this rare disease should be increased among all health care 
professionals.

The retrospective setting leaves room for biases. However, 
we collected a moderate-sized multicentre data. These re-
sults should be verified in larger and presumably prospective 
settings in the future.

T A B L E  1   Patient demographics.

Sex N (%)

Male 107 (57.5)

Female 79 (42.5)

Age at the diagnosis (Mean + SD)

Years 65.9 (14–89)

Performance status (ECOG) N (%)

0 30 (16.1)

1 59 (31.7)

2 40 (21.5)

3 44 (23.7)

4 12 (6.5)

MSKCC risk group N (%)

1 (age <50 years) 17 (9.1)

2 (age ≥50 years and KPS ≥70%) 77 (41.4)

3 (age ≥50 years and KPS <70%) 92 (49.5)

Eye involvement N (%)

Yes 22 (11.8)

No 71 (38.2)

Missing data 93 (50.0)

ASCT N (%)

Yes 41 (22.0)

No 145 (78.0)

Multichemotherapy N (%)

Bonn/Nordic 75 (43.6)

MATrix 33 (19.2)

BBBD 33 (19.2)

Hd-MTX 26 (15.1)

Another non-specified regimen 5 (2.9)

Radiotherapy N (%)

Yes 37 (19.9)

No 148 (79.6)

Missing data 1 (0.5)

Eye involvement N (%)

Yes 22 (11.8)

No 71 (38.2)

Missing data 93 (50.0)

Symptoms present at diagnosis N (%)

Speech production disorder 46 (24.7)

Sensorimotor disorder 67 (36.0)

Cognitive impairment 84 (45.2)

Headache 46 (24.7)

Epileptic seizure 23 (12.4)

Visual impairment 17 (9.1)

Another neurological symptom 88 (47.3)

Abbreviations: ASCT, autologous stem cell transplantation; ECOG, Eastern 
Co-operative Oncology Group; KPS, Karnofsky Performance Status; MSKCC, 
Memorial Sloan-Kettering Cancer Center.
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F I G U R E  1   (A) Disease-specific survival based on treatment delays. Two- and 5-year disease-specific survival rates in group (A) (≤21 days) were 
83.7% and 83.7% compared to 52.1% and 40.5% in group B (≥22 days). The difference was statistically significant (p = 0.001). (B) Time to treatment 
Progression (TTP) based on treatment delays. Two- and 5-year TTP were correspondingly 72.6% and 63.5% in group (A) and 54.2% and 39.6% in group 
(B) The difference was statistically significant (p = 0.044).

 13652141, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/bjh.19003 by T

am
pere U

niversity Foundation, W
iley O

nline L
ibrary on [28/09/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

mailto:
https://orcid.org/0000-0001-7328-2043
https://orcid.org/0000-0003-1105-3549
mailto:hanne.kuitunen@pohde.fi


4  |      LETTER TO THE EDITOR

Hanne Kuitunen and Inka Puhakka with equal 
contributions to this article 

ORC I D
Hanne Kuitunen   https://orcid.org/0000-0001-7328-2043 
Aino Rajamäki   https://orcid.org/0000-0003-1105-3549 

R E F E R E N C E S
	 1.	 Schaff LR, Grommes C. Primary central nervous system lymphoma. 

Blood. 2022;140:971–9. https://doi.org/10.1182/blood.20200​08377
	 2.	 Ostrom QT, Price M, Neff C, Cioffi G, Waite KA, Kruchko C, et al. 

CBTRUS statistical report: primary brain and other central nervous sys-
tem tumors diagnosed in the United States in 2015-2019. Neuro Oncol. 
2022;24(Suppl 5):v1–v95. https://doi.org/10.1093/neuon​c/noac202

	 3.	 Batchelor TT, DeAngelis LM. Lymphoma and leukemia of the ner-
vous system. New York, USA: Springer; 2013.

	 4.	 Angelov L, Doolittle ND, Kraemer DF, Siegal T, Barnett GH, 
Peereboom DM, et al. Blood-brain barrier disruption and intra-
arterial methotrexate-based therapy for newly diagnosed primary 
CNS lymphoma: a multi-institutional experience. J Clin Oncol. 
2009;27:3503–9. https://doi.org/10.1200/JCO.2008.19.3789

	 5.	 Harjama L, Kuitunen H, Turpeenniemi-Hujanen T, Haapasaari KM, 
Leppä S, Mannisto S, et al. Constant pattern of relapse in primary 
central nervous lymphoma patients treated with high-dose meth-
otrexate combinations. A Finnish retrospective study. Acta Oncol. 
2015;54:939–43. https://doi.org/10.3109/02841​86X.2014.990110

	 6.	 Grommes C, DeAngelis LM. Primary CNS lymphoma. J Clin Oncol. 
2017;35:2410–8. https://doi.org/10.1200/JCO.2017.72.7602

	 7.	 Löw S, Han CH, Batchelor TT. Primary central nervous system lym-
phoma. Ther Adv Neurol Disord. 2018;11:1756286418793562. https://
doi.org/10.1177/17562​86418​793562

	 8.	 Bataille B, Delwail V, Menet E, Vandermarcq P, Ingrand P, Wager M, 
et al. Primary intracerebral malignant lymphoma: report of 248 cases. J 
Neurosurg. 2000;92:261–6. https://doi.org/10.3171/jns.2000.92.2.0261

	 9.	 Grimm SA, Pulido JS, Jahnke K, Schiff D, Hall AJ, Shenkier TN, et al. 
Primary intraocular lymphoma: an International Primary Central 

Nervous System Lymphoma Collaborative Group Report. Ann Oncol. 
2007;18:1851–5. https://doi.org/10.1093/annon​c/mdm340

	10.	 Kuker W, Nagele T, Korfel A, Heckl S, Thiel E, Bamberg M, et al. 
Primary central nervous system lymphomas (PCNSL): MRI features 
at presentation in 100 patients. J Neurooncol. 2005;72:169–77. https://
doi.org/10.1007/s1106​0-004-3390-7

	11.	 Krebs S, Barasch JG, Young RJ, Grommes C, Schöder H. Positron 
emission tomography and magnetic resonance imaging in pri-
mary central nervous system lymphoma—a narrative review. Ann 
Lymphoma. 2021;5:15. https://doi.org/10.21037/​aol-20-52

	12.	 Ferreri AJM, Cwynarski K, Pulczynski E, Fox CP, Schorb E, Celico 
C, et al. Long-term efficacy, safety and neurotolerability of MATRix 
regimen followed by autologous transplant in primary CNS lym-
phoma: 7-year results of the IELSG32 randomized trial. Leukemia. 
2022;36:1870–8. https://doi.org/10.1038/s4137​5-022-01582​-5

	13.	 Soussain C, Malaise D, Cassoux N. Primary vitreoretinal lymphoma: 
a diagnostic and management challenge. Blood. 2021;138:1519–34. 
https://doi.org/10.1182/blood.20200​08235

	14.	 Abrey LE, Ben-Porat L, Panageas KS, Yahalom J, Berkey B, Curran 
W, et al. Primary central nervous system lymphoma: the Memorial 
Sloan-Kettering Cancer Center prognostic model. J Clin Oncol. 
2006;24:5711–5. https://doi.org/10.1200/JCO.2006.08.2941

	15.	 van der Meulen M, Dirven L, Habets EJJ, van den Bent MJ, Taphoorn 
MJB, Bromberg JEC. Cognitive functioning and health-related qual-
ity of life in patients with newly diagnosed primary CNS lymphoma: 
a systematic review. Lancet Oncol. 2018;19:e407–18. https://doi.
org/10.1016/S1470​-2045(18)30356​-5

	16.	 Rubenstein JL, Hsi ED, Johnson JL, Jung SH, Nakashima MO, Grant 
B, et al. Intensive chemotherapy and immunotherapy in patients with 
newly diagnosed primary CNS lymphoma: CALGB 50202 (Alliance 
50202). J Clin Oncol. 2013;31:3061–8. https://doi.org/10.1200/
JCO.2012.46.9957

	17.	 Kaji FA, Martinez-Calle N, Bishton MJ, Figueroa R, Adlington J, 
O'Donoghue M, et al. Improved survival outcomes despite older age 
at diagnosis: an era-by-era analysis of patients with primary cen-
tral nervous system lymphoma treated at a single referral centre in 
the United Kingdom. Br J Haematol. 2021;195:561–70. https://doi.
org/10.1111/bjh.17747. Epub 2021 Aug 8. PMID: 34368948.

 13652141, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/bjh.19003 by T

am
pere U

niversity Foundation, W
iley O

nline L
ibrary on [28/09/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://orcid.org/0000-0001-7328-2043
https://orcid.org/0000-0001-7328-2043
https://orcid.org/0000-0003-1105-3549
https://orcid.org/0000-0003-1105-3549
https://doi.org/10.1182/blood.2020008377
https://doi.org/10.1093/neuonc/noac202
https://doi.org/10.1200/JCO.2008.19.3789
https://doi.org/10.3109/0284186X.2014.990110
https://doi.org/10.1200/JCO.2017.72.7602
https://doi.org/10.1177/1756286418793562
https://doi.org/10.1177/1756286418793562
https://doi.org/10.3171/jns.2000.92.2.0261
https://doi.org/10.1093/annonc/mdm340
https://doi.org/10.1007/s11060-004-3390-7
https://doi.org/10.1007/s11060-004-3390-7
https://doi.org/10.21037/aol-20-52
https://doi.org/10.1038/s41375-022-01582-5
https://doi.org/10.1182/blood.2020008235
https://doi.org/10.1200/JCO.2006.08.2941
https://doi.org/10.1016/S1470-2045(18)30356-5
https://doi.org/10.1016/S1470-2045(18)30356-5
https://doi.org/10.1200/JCO.2012.46.9957
https://doi.org/10.1200/JCO.2012.46.9957
https://doi.org/10.1111/bjh.17747
https://doi.org/10.1111/bjh.17747

	Rapid diagnosis and initiation of treatment has a crucial role in the prognosis of primary central nervous system lymphoma
	REFERENCES


