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R E S E A R C H  L E T T E R

Monoclonal gammopathy of undetermined significance in patients 
with solid tumours: Effects of immune checkpoint inhibitors on the 
monoclonal protein

To the Editor,
Immune checkpoint inhibitors (ICIs) have been incorporated 
in the management of both solid tumours and haematologi-
cal malignancies, leading to prolonged survival.1 Immune 
checkpoint blockade overcomes the tumour- mediated im-
mune inhibition and blocks the immunosuppressive signal-
ling that is induced by the expression of ligands on cancer 
cells.2,3 Currently, there is no approval of ICIs for multiple 
myeloma (MM).

MM originates from a premalignant state known as 
monoclonal gammopathy of undetermined significance 
(MGUS) or smouldering multiple myeloma (SMM). This 
evolution is linked to immune evasion through the upregula-
tion of inhibitory ligands to immune checkpoints leading to 
loss of T- cell function.4 There is evidence that programmed 
cell death ligand 1 (PD- L1) expression is upregulated in MM 
cells compared to MGUS.4,5 Furthermore, T cells and nat-
ural killer (NK) cells in MM show increased levels of pro-
grammed cell death protein 1 (PD- 1), whereas progression 
from MGUS to MM has been associated with a decline in 
NK cell cytotoxicity.6 Progressive impairment of T- cell func-
tion from MGUS to MM may contribute to disease evolu-
tion. Given the immunoparesis in MM and the finding that 
T- cell exhaustion is established early in patients with MGUS, 
there is a rationale for the potential role of administration of 
ICIs in MGUS to prevent or delay evolution. However, avail-
able data are scarce.

We have previously shown that chemotherapy with 
a taxane and a platinum analogue in patients with solid 
tumours resulted in a modest reduction of monoclonal 
protein levels.7 However, irinotecan- based chemotherapy 
resulted in a marked reduction of the serum monoclonal 
protein.7 Taking all the above into consideration, we aimed 
to evaluate the impact of ICIs on the kinetics of the serum 
monoclonal component of MGUS in cancer patients receiv-
ing ICIs for the treatment of solid tumours. Although the 
results from early phase studies evaluating ICIs' monother-
apy in patients with symptomatic MM did not show par-
ticularly promising results, we wanted to evaluate whether 
there may be an effect of these agents in individuals with 
precursor plasma cell dyscrasias, where the function of T 

cells may be better preserved than later in the course of the 
disease.

We prospectively evaluated all consecutive patients with 
solid tumours that were treated with PD- 1/PD- L1 inhibitors 
as monotherapy for all cancer indications during a 5- year 
period (November 2018–November 2023) in a single insti-
tution. No formal power calculation was conducted a priori. 
ICIs were administered per approved indication until dis-
ease progression, unacceptable toxicity or death. A workup 
for monoclonal gammopathies was performed at baseline 
before treatment initiation with serum immunofixation and 
electrophoresis.

MGUS was defined as follows: (1) serum monoclonal 
spike of less than 3 g/dL and (2) absence of any end organ 
damage.8 Patients diagnosed with MGUS were followed 
with serum immunoelectrophoresis, serum free light chains, 
haematology and biochemistry exams at cycles 2, 4, 6 and 
8 posttreatment initiation. A written informed consent was 
obtained from all patients. The study has been performed in 
accordance with the 1964 Helsinki Declaration and has been 
approved by the Institutional Review Board of Alexandra 
University Hospital.

A total of 120 previously untreated patients with solid 
tumours who received monotherapy with PD- 1/PD- L1 in-
hibitors were included. Fourteen patients (n = 14) (12%) were 
diagnosed with MGUS (Table  1). Median age was 68 years 
(range: 55–82). In all, 12 patients were males (86%) and 
two were females (14%). Among the patients diagnosed 
with MGUS, the primary tumour was bladder cancer in 
six patients, lung cancer in four patients, renal cancer in 
three patients and ampullary adenocarcinoma in one pa-
tient. Median baseline M- peak value was 0.67 g/dL (range: 
0.24–2.54). Six patients (43%) received pembrolizumab, six 
patients nivolumab (43%), one patient avelumab and one 
durvalumab. All 14 patients diagnosed with MGUS received 
at least two cycles of immunotherapy. Bone marrow biopsy 
was conducted in nine patients. None of the patients had 
more than 10% plasma cells in the bone marrow.

All patients with MGUS had a follow- up time of at least 
8 months from the baseline measurement of the M- protein. 
Testing for differences between baseline M- peak and M- peak 
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at each time point was performed by utilising the Wilcoxon 
signed- rank test. No statistically significant differences 
between the baseline and the subsequent M- peak levels at 
the second (p = 0.263), fourth (p = 0.363), sixth (p = 0.967) 
and eighth cycle (p = 0.209) after treatment initiation were 
observed.

Overall, MGUS was detected in 12% of patients with 
solid tumours, comparable to the general population.9,10 We 
observed no reduction in the monoclonal protein after the 
administration of ICIs, even at eight cycles posttreatment 
initiation, including one patient with immunoglobulin M 
(IgM) MGUS.

Previous studies have shown that PD- 1 inhibitor mono-
therapy has poor efficacy in treating symptomatic MM. Phase 
1 trials of both nivolumab and pembrolizumab demonstrated 
an overall response rate of 4% and 0% respectively.11,12 To date, 
there has been no study evaluating PD- 1/PD- L1 inhibitors in 
patients with MGUS. However, the role of pembrolizumab 
was previously assessed in 13 patients with intermediate- /
high- risk SMM.13 Among them, one patient achieved com-
plete remission (7.7%), 11 had stable disease (84.6%) and one 
progressed to symptomatic disease.13 Furthermore, the ma-
jority of clinical trials evaluating PD- 1/PD- L1 inhibitors in 
combination with anti- myeloma treatments have been termi-
nated due to futility.14 The combination of durvalumab with 
daratumumab in patients with daratumumab- refractory 
MM was evaluated in a prospective phase 2 clinical study 
(NCT03000452), but no patient responded.15 The combination 
of pembrolizumab with either pomalidomide–dexametha-
sone or lenalidomide–dexamethasone also failed to show sig-
nificant benefit in the KEYNOTE- 183 and KEYNOTE- 185 
trials.14 Finally, the benefit–risk ratio of pembrolizumab plus 
lenalidomide–dexamethasone was unfavourable for patients 
with newly diagnosed MM.16

MGUS and MM are heterogeneous entities with often com-
peting subclones co- present; thus, immune responses among 
patients may be heterogeneous as well. Over time, a subset 
of patients with MGUS experience gradual increases in M- 
protein levels, reflecting a higher risk of progression to MM or 
related disorders. However, the majority maintain a stable or 
only slightly increasing M- protein concentration over years of 
follow- up. The rate of progression varies depending on several 
factors, including initial M- protein level, type of immunoglob-
ulin and presence of abnormal serum free light chains.17 Our 
aim was to evaluate any potential decrease in M- protein with 
the administration of PD- 1/PD- L1 inhibitors. Any potential 
change in the levels of M- protein would be anticipated during 
the first 6 months of treatment, taking into consideration the 
M- protein kinetics with anti- myeloma treatments in patients 
with SMM.11,12 The effect on disease evolution to symptom-
atic disease would necessitate longer follow- up. However, the 
reason for the lack of response to ICIs compared with other 
tumours may derive from the immunosuppressive nature of 
the MM microenvironment. The immunodeficiency associ-
ated with MM may lead to decreased response to treatment 
with PD- 1 inhibitors. Both T- cell intrinsic (e.g. exhaustion, 
senescence) and extrinsic (e.g. Tregs, stromal inflammation) 
mechanisms promote immune suppression. In addition, MM 
induces both innate and adaptive immune dysregulation 
through many independent mechanisms. Other potential 
therapeutic targets, such as Cytotoxic T- lymphocyte associ-
ated protein 4 (CTLA- 4), Lymphocyte- activated gene 3 (LAG- 
3), T cell immunoglobulin and mucin domain- containing 
protein 3 (TIM- 3), and T- cell immunoglobulin and ITIM do-
main (TIGIT) are involved in the inhibition of T- cell functions 
associated with myeloma development as well. Consequently, 
the inhibition of multiple pathways may be suitable. Dual in-
hibition of PD- 1 and CTLA- 4 pathways with nivolumab plus 

T A B L E  1  Baseline characteristics of the 14 patients diagnosed with MGUS and treated with ICIs.

Case
Primary 
tumour

Baseline M- 
peak (g/dL)

Immunofixation 
type

PD- 1/PD- L1 
inhibitors

M- peak at 
cycle 2

M- peak at 
cycle 4

M- peak at 
cycle 6

M- peak at 
cycle 8

64M Bladder 0.24 IgMκ Nivolumab 0.26 0.24 0.23 0.19

58M Ampullary 1.4 IgAλ Pembrolizumab 0.92 1.53 0.99 1.00

82F NSCLC 0.55 IgGκ Durvalumab 0.55 0.57 0.54 0.59

81M NSCLC 0.2 IgAκ Pembrolizumab 0.23 0.21 0.2 0.24

72Μ Bladder 0.46 IgGκ Pembrolizumab 0.41 0.49 0.44 0.39

64Μ RCC 1.14 IgGκ Nivolumab 1.11 1.10 1.19 1.02

66M RCC 0.44 IgGκ Nivolumab 0.41 0.40 0.45 0.39

76M Bladder 1.18 IgGκ Pembrolizumab 0.56 0.73 0.79 0.91

65M RCC 0.72 IgGλ Nivolumab 0.64 0.59 0.61 0.55

75F NSCLC 0.27 IgGκ Pembrolizumab 0.26 0.31 0.30 0.32

67M Bladder 1.69 IgGκ Avelumab 1.70 1.81 1.59 1.75

55M NSCLC 1.52 ΙgGλ Nivolumab 1.78 1.79 2.2 2.5

76M Bladder 2.54 IgGκ Pembrolizumab 2.41 2.61 2.71 2.44

68M Bladder 0.61 IgGκ Nivolumab 0.69 0.74 0.73 0.63

Abbreviations: F, female; ICIs, Immune checkpoint inhibitors; Ig, immunoglobulin; M, male; MGUS, monoclonal gammopathy of undetermined significance; NSCLC, non- 
small cell lung cancer; PD- 1, programmed cell death protein 1; PD- L1, programmed cell death ligand 1; RCC, renal cell carcinoma.
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ipilimumab as consolidation therapy post- transplant in pa-
tients with high- risk MM achieved a 57.1% progression- free 
survival rate and an 87% overall survival rate at 18 months.18 
Currently, drugs targeting the killer immunoglobulin- like re-
ceptors, a family of cellular receptors that are expressed on NK 
cells, V- domain immunoglobulin suppressor of T- cell activa-
tion and TIGIT have gained ground in MM as monotherapy 
or in combination with monoclonal antibodies or proteasome 
inhibitors.19 Furthermore, preclinical data suggest that the ad-
dition of anti- PD- 1 to chimeric antigen receptor- T (CAR- T) 
cell therapies may increase the anti- tumour effect by overcom-
ing the immunosuppressive microenvironment and reduc-
ing CAR- T cell apoptosis. A phase 2 study (NCT04162119) 
explores the safety and efficacy of B- cell maturation antigen 
(BCMA)- PD1- CAR- T cells in relapsed/refractory MM.20

Among the limitations of our study, we should note that 
the low number of patients with MGUS, the absence of a pri-
ori power calculations and the limited follow- up should be 
kept in mind when generalizing and interpreting the results of 
the study. Nevertheless, as a hypothesis- generating study, the 
results do not indicate any effect of ICIs on the levels of M- 
protein. Only one patient in our study had IgM MGUS, who 
did not show any change in M- protein with nivolumab. Due to 
the distinct underlying aetiology, it would be interesting to fur-
ther evaluate a larger cohort of these patients in future studies.

In conclusion, our data indicate that treatment with anti- 
PD- 1/PD- L1 antibodies does not affect the monoclonal pro-
tein kinetics in patients diagnosed with MGUS. Despite the 
methodological limitations, our results confirm that single- 
agent activity of ICIs is rather unpromising in patients with 
monoclonal gammopathies and novel immunological tar-
gets are essential to be determined.

AU T HOR C ON T R I BU T IONS
Conceptualization: Maria Gavriatopoulou, Meletios- 
Athanasios Dimopoulos. Data curation: Angeliki 
Andrikopoulou, Ioannis Ntanasis- Stathopoulos, Nikoletta- 
Aikaterini Kokkali, Aristea- Maria Papanota, Magda 
Migkou, Panos Malandrakis, Vania Spiliopoulou, Alkistis 
Papatheodoridi. Formal analysis: Angeliki Andrikopoulou, 
Ioannis Ntanasis- Stathopoulos, Nikoletta- Aikaterini Kokkali, 
Alkistis Papatheodoridi. Project administration: Maria 
Gavriatopoulou, Michalis Liontos, Flora Zagouri, Meletios- 
Athanasios Dimopoulos, Efstathios Kastritis. Supervision: 
Michalis Liontos, Flora Zagouri, Meletios- Athanasios 
Dimopoulos, Dimitrios Haidopoulos. Writing—original draft: 
Angeliki Andrikopoulou, Ioannis Ntanasis- Stathopoulos, 
Nikoletta- Aikaterini Kokkali, Aristea- Maria Papanota, Magda 
Migkou, Panos Malandrakis, Vania Spiliopoulou. Writing—
review and editing: Angeliki Andrikopoulou, Ioannis 
Ntanasis- Stathopoulos, Maria Gavriatopoulou.

K E Y WOR D S
ICIs, immune checkpoint, immunotherapy, MGUS, 
monoclonal protein, multiple myeloma

ACK NOW L E DGE M E N T S
The authors have nothing to report.

F U N DI NG I N FOR M AT ION
This research received no external funding.

C ON F L IC T OF I N T E R E ST STAT E M E N T
The authors declare no conflicts of interest.

DATA AVA I L A BI L I T Y STAT E M E N T
Further supporting data are available from the correspond-
ing author upon reasonable request.

ET H IC S A PPROVA L STAT E M E N T
The study has been performed in accordance with the 
1964 Helsinki Declaration and has been approved by 
the Institutional Review Board of Alexandra University 
Hospital.

PAT I E N T C ONSE N T STAT E M E N T
A written informed consent was obtained from all patients 
included in this study.

Angeliki Andrikopoulou1

 Ioannis Ntanasis- Stathopoulos1

 Nikoletta- Aikaterini Kokkali1

 Aristea- Maria Papanota1

 Magdalini Migkou1

 Panagiotis Malandrakis1

 Vasiliki Spiliopoulou1

 Michalis Liontos1

 Flora Zagouri1

 Maria Kaparelou1

 Alkistis Papatheodoridi1

 Evangelos Terpos1

 Efstathios Kastritis1

 Meletios- Athanasios Dimopoulos1,2

 Maria Gavriatopoulou1

1Department of Clinical Therapeutics, Alexandra 
Hospital, National and Kapodistrian University of 

Athens, Athens, Greece
2Department of Medicine, Korea University, Seoul, 

South Korea

Correspondence
Maria Gavriatopoulou, Department of Clinical 

Therapeutics, Alexandra Hospital, School of 
Medicine, National and Kapodistrian University of 

Athens, 80 Vasilissis Sofias Avenue,  
11528 Athens, Greece.

Email: mariagabria@gmail.com; mgavria@med.uoa.gr

Angeliki Andrikopoulou and Ioannis Ntanasis- 
Stathopoulos equal first authors. 

https://orcid.org/0000-0002-6328-9783
https://orcid.org/0000-0003-0131-2447
https://orcid.org/0000-0001-5133-1422
https://orcid.org/0000-0001-8191-5832
https://orcid.org/0000-0001-8990-3254
mailto:
mailto:
https://orcid.org/0000-0002-6244-1229
mailto:mariagabria@gmail.com
mailto:mgavria@med.uoa.gr


1852 |   IMMUNE CHECKPOINT INHIBITORS AND MGUS KINETICS

ORCI D
Ioannis Ntanasis- Stathopoulos   https://orcid.
org/0000-0002-6328-9783 
Magdalini Migkou   https://orcid.
org/0000-0003-0131-2447 
Evangelos Terpos   https://orcid.org/0000-0001-5133-1422 
Efstathios Kastritis   https://orcid.
org/0000-0001-8191-5832 
Meletios- Athanasios Dimopoulos   https://orcid.
org/0000-0001-8990-3254 
Maria Gavriatopoulou   https://orcid.
org/0000-0002-6244-1229 

R E F E R E N C E S
 1. Prasad V, Haslam A, Olivier T. Updated estimates of eligibility and 

response: immune checkpoint inhibitors. J Clin Oncol. 2024;42(16_
suppl):e14613. https:// doi. org/ 10. 1200/ JCO. 2024. 42. 16_ suppl. e14613

 2. FDA approves pembrolizumab for treatment of relapsed or refrac-
tory PMBCL|FDA. 2024. Available from: https:// www. fda. gov/ drugs/  
resou rces-  infor matio n-  appro ved-  drugs/  fda-  appro ves-  pembr olizu 
mab-  treat ment-  relap sed-  or-  refra ctory -  pmbcl 

 3. Kasamon YL, de Claro RA, Wang Y, Shen YL, Farrell AT, Pazdur R. 
FDA approval summary: nivolumab for the treatment of relapsed or 
progressive classical Hodgkin lymphoma. Oncologist. 2017;22(5):585. 
Available from: https:// pmc. ncbi. nlm. nih. gov/ artic les/ PMC54 23515/  

 4. Alkharabsheh O, Trisel Z, Badami S, Aljama MA, Sidiqi MH. 
Checkpoint inhibitors in multiple myeloma: intriguing potential and 
unfulfilled promises. Cancer. 2022;14:113. Available from: https:// 
www. mdpi. com/ 2072-  6694/ 14/1/ 113/ htm

 5. Tamura H, Ishibashi M, Sunakawa- Kii M, Inokuchi K. PD- L1–PD- 1 
pathway in the pathophysiology of multiple myeloma. Cancers 
(Basel). 2020;12(4):924. Available from: https:// pmc. ncbi. nlm. nih. 
gov/ artic les/ PMC72 26506/  

 6. Caserta S, Innao V, Musolino C, Allegra A. Immune checkpoint in-
hibitors in multiple myeloma: a review of the literature. Pathol Res 
Pract. 2020;216(10):153114.

 7. Anagnostopoulos A, Galani E, Gika D, Sotou D, Evangelopoulou A, 
Dimopoulos MA. Monoclonal gammopathy of undetermined signif-
icance (MGUS) in patients with solid tumors: effects of chemother-
apy on the monoclonal protein. Ann Hematol. 2004;83(10):658–60. 
Available from: https:// pubmed. ncbi. nlm. nih. gov/ 15278 296/ 

 8. Go RS, Vincent Rajkumar S. How I manage monoclonal gammopathy 
of undetermined significance. Blood. 2018;131(2):163–73. https:// doi. 
org/ 10. 1182/ blood -  2017-  09-  807560

 9. Anagnostopoulos A, Evangelopoulou A, Sotou D, Gika D, 
Mitsibounas D, Dimopoulos MA. Incidence and evolution of mono-
clonal gammopathy of undetermined significance (MGUS) in Greece. 

Ann Hematol. 2002;81(7):357–61. Available from: https:// pubmed. 
ncbi. nlm. nih. gov/ 12185 503/ 

 10. Rögnvaldsson S, Thorsteinsdóttir S, Syriopoulou E, Sverrisdottir I, 
Turesson I, Eythorsson E, et al. Prior cancer and risk of monoclonal 
gammopathy of undetermined significance: a population- based study 
in Iceland and Sweden. Haematologica. 2024;109(7):2250. Available 
from: https:// pmc. ncbi. nlm. nih. gov/ artic les/ PMC11 215371/ 

 11. Dimopoulos MA, Voorhees PM, Schjesvold F, Cohen YC, Hungria 
V, Sandhu I, et al. Daratumumab or active monitoring for high- risk 
smoldering multiple myeloma. N Engl J Med. 2024. https:// doi. org/ 10. 
1056/ NEJMo a2409029. Epub ahead of print.

 12. Lonial S, Jacobus S, Fonseca R, Weiss M, Kumar S, Orlowski RZ, et al. 
Randomized trial of lenalidomide versus observation in smoldering 
multiple myeloma. J Clin Oncol. 2020;38(11):1126–37. https:// doi. org/ 
10. 1200/ JCO. 19. 01740 

 13. Manasanch EE, Han G, Mathur R, Qing Y, Zhang Z, Lee H, et al. A 
pilot study of pembrolizumab in smoldering myeloma: report of the 
clinical, immune, and genomic analysis. Blood Adv. 2019;3(15):2400. 
Available from: https:// pmc. ncbi. nlm. nih. gov/ artic les/ PMC66 93011/  

 14. Xu L, Wen C, Xia J, Zhang H, Liang Y, Xu X. Targeted immunother-
apy: harnessing the immune system to battle multiple myeloma. Cell 
Death Dis. 2024;10(1):1–17. Available from: https:// www. nature. com/ 
artic les/ s4142 0-  024-  01818 -  6

 15. Frerichs KA, Verkleij CPM, Dimopoulos MA, Marin Soto JA, 
Zweegman S, Young MH, et  al. Efficacy and safety of durvalumab 
combined with daratumumab in daratumumab- refractory multiple 
myeloma patients. Cancers (Basel). 2021;13(10):2452. Available from: 
https:// pmc. ncbi. nlm. nih. gov/ artic les/ PMC81 58123/  

 16. Usmani SZ, Schjesvold F, Oriol A, Karlin L, Cavo M, Rifkin RM, et al. 
Pembrolizumab plus lenalidomide and dexamethasone for patients 
with treatment- naive multiple myeloma (KEYNOTE- 185): a ran-
domised, open- label, phase 3 trial. Lancet Haematol. 2019;6(9):e448–
e458. Available from: http:// www. thela ncet. com/ artic le/ S2352 30261 
93010 97/ fulltext

 17. Hevroni G, Vattigunta M, Kazandjian D, Coffey D, Diamond B, 
Maura F, et  al. From MGUS to multiple myeloma: unraveling the 
unknown of precursor states. Blood Rev. 2024;68:101242. https:// doi. 
org/ 10. 1016/j. blre. 2024. 101242

 18. Skarbnik AP, Donato ML, Feinman R, Rowley SD, Vesole DH, Goy 
AH, et al. Safety and efficacy of consolidation therapy with ipilim-
umab plus nivolumab after autologous stem cell transplantation. 
Transplant Cell Ther. 2021;27(5):391–403. Available from: http:// 
www. astct journ al. org/ artic le/ S2666 63672 03010 07/ fulltext

 19. Liu Z, Xu X, Liu H, Zhao X, Yang C, Fu R. Immune checkpoint in-
hibitors for multiple myeloma immunotherapy. Exp Hematol Oncol. 
2023;12(1):1–20. https:// doi. org/ 10. 1186/ s4016 4-  023-  00456 -  5

 20. Song W, Zhang M. Use of CAR- T cell therapy, PD- 1 blockade, and 
their combination for the treatment of hematological malignancies. 
Clin Immunol. 2020;214:108382. Available from: https:// pubmed. 
ncbi. nlm. nih. gov/ 32169 439/ 

https://orcid.org/0000-0002-6328-9783
https://orcid.org/0000-0002-6328-9783
https://orcid.org/0000-0002-6328-9783
https://orcid.org/0000-0003-0131-2447
https://orcid.org/0000-0003-0131-2447
https://orcid.org/0000-0003-0131-2447
https://orcid.org/0000-0001-5133-1422
https://orcid.org/0000-0001-5133-1422
https://orcid.org/0000-0001-8191-5832
https://orcid.org/0000-0001-8191-5832
https://orcid.org/0000-0001-8191-5832
https://orcid.org/0000-0001-8990-3254
https://orcid.org/0000-0001-8990-3254
https://orcid.org/0000-0001-8990-3254
https://orcid.org/0000-0002-6244-1229
https://orcid.org/0000-0002-6244-1229
https://orcid.org/0000-0002-6244-1229
https://doi.org/10.1200/JCO.2024.42.16_suppl.e14613
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-pembrolizumab-treatment-relapsed-or-refractory-pmbcl
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-pembrolizumab-treatment-relapsed-or-refractory-pmbcl
https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-pembrolizumab-treatment-relapsed-or-refractory-pmbcl
https://pmc.ncbi.nlm.nih.gov/articles/PMC5423515/
https://www.mdpi.com/2072-6694/14/1/113/htm
https://www.mdpi.com/2072-6694/14/1/113/htm
https://pmc.ncbi.nlm.nih.gov/articles/PMC7226506/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7226506/
https://pubmed.ncbi.nlm.nih.gov/15278296/
https://doi.org/10.1182/blood-2017-09-807560
https://doi.org/10.1182/blood-2017-09-807560
https://pubmed.ncbi.nlm.nih.gov/12185503/
https://pubmed.ncbi.nlm.nih.gov/12185503/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11215371/
https://doi.org/10.1056/NEJMoa2409029
https://doi.org/10.1056/NEJMoa2409029
https://doi.org/10.1200/JCO.19.01740
https://doi.org/10.1200/JCO.19.01740
https://pmc.ncbi.nlm.nih.gov/articles/PMC6693011/
https://www.nature.com/articles/s41420-024-01818-6
https://www.nature.com/articles/s41420-024-01818-6
https://pmc.ncbi.nlm.nih.gov/articles/PMC8158123/
http://www.thelancet.com/article/S2352302619301097/fulltext
http://www.thelancet.com/article/S2352302619301097/fulltext
https://doi.org/10.1016/j.blre.2024.101242
https://doi.org/10.1016/j.blre.2024.101242
http://www.astctjournal.org/article/S2666636720301007/fulltext
http://www.astctjournal.org/article/S2666636720301007/fulltext
https://doi.org/10.1186/s40164-023-00456-5
https://pubmed.ncbi.nlm.nih.gov/32169439/
https://pubmed.ncbi.nlm.nih.gov/32169439/

	Monoclonal gammopathy of undetermined significance in patients with solid tumours: Effects of immune checkpoint inhibitors on the monoclonal protein
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGEMENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT
	ETHICS APPROVAL STATEMENT
	PATIENT CONSENT STATEMENT
	ORCID
	REFERENCES


