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Objectives
I.	 Summarize the importance of humoral immunity in MM after ASCT

II.	Generate a hypothesis to change the platform for the management of multiple myeloma into a personalized approach considering immune 
surveillance strategies 
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Introduction
High-dose chemotherapy followed by autologous stem cell 

transplantation (ASCT) remains the standard of care for newly 
diagnosed multiple myeloma (MM). It improves progression-free 
survival (PFS) and overall survival (OS) [1]. However, MM is still an 
incurable disease [2].

There is an increased interest in immune reconstitution after 
ASCT, based on the premise that an early and sustained recovery of 
the immune system helps to eliminate residual disease and thereby 
improving the overall outcomes [3,4].

T-lymphocytes reconstitution, defined as absolute lymphocyte 
count (ALC) > or = 1000 at day +23 after ASCT, is a positive predictor 
of prolonged OS and PFS [4,5]. Additionally, B-lymphocytes 
activation is an important driver in cancer immune surveillance. In 
multiple myeloma, preserved levels of uninvolved immunoglobulins 
at diagnosis are independently associated with favorable outcomes 
[6].

Recovery of polyclonal immunoglobulins after ASCT in multiple 
myeloma is dependent on B-cell reconstitution to restore humoral  

 
immunity, which approximately concludes one year after ASCT [7]. 
Immunoparesis or suppression of polyclonal immunoglobulin is a 
very common condition in newly diagnosed myeloma patients, 80-
90% at diagnosis and 75% at the time of ASCT [8].

Gao et al. [8] followed 108 patients who received ASCT with a 
median follow-up of 49 months. They showed that patients with 
recovered immunoglobulins 1 year after ASCT had a statistically 
significant longer OS of not reach versus 64 months in the group of 
patients who did not recover immunoglobulins.

Consistent results of 169 patients reported by Gonzalez-Calle 
et al. [9] showed that almost half of the patients did not recover 
their immunoglobulin levels after ASCT. Interestingly, the cohort 
with immunoglobulin recovery had a statistically significant 
longer progression-free survival than the group with persistent 
immunoparesis (median PFS 60.4 vs. 27.9 months, respectively), 
and improved overall survival (11.3 vs. 7.3 years, respectively). 

Furthermore, additional studies supporting that recovery 
of immunoglobulins one year after ASCT is an independent 
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predictor of longer PFS and OS [10,11]. The authors postulated 
that immunoparesis might be connected to impaired 
immunosurveillance as well as increased infectious complications, 
hence the importance of post-transplantation vaccinations.

Because ASCT can deplete immunological memory, current 
guidelines recommend revaccination with inactivated vaccines 
6-12 months after ASCT and live vaccines starting 24 months 
after ASCT [12,13]. Immunoglobulin recovery plays an important 
role to restore humoral immunity and subsequently successful 
vaccination.

For example, patients with high or normal CD19+ B-cell counts 
after AHCT had an improved response to vaccination against 
Haemophilus influenza type B (HiB); two doses of HiB were 
required in patients with low CD19+ B cell counts to achieve an 
adequate response to vaccination [14].

Data from 139 adults MM patients treated with a first ASCT, 
investigating the effect of high-dose melphalan and hematopoietic 
cell rescue on serotiters after ASCT by Merz et al. [15]. A vaccine 
“responder” was defined as a patient who converted serotiters from 
negative to positive, or retained positive immunity, to at least three 
pathogens after AHCT (approximately day 90) or after completion 
of vaccination. With a median follow up of 48.6 months, vaccine 
“responders” enjoyed better 4-year PFS than non-responders 
(79.8% versus 45.5%, respectively), as well as better OS.

Merz et al. [15] showed that restoration of immunity after ASCT 
in MM patients followed by vaccination resulted in improved PFS 
and OS. This is in line with a recent study demonstrating long-term 
survival in patients with a recovered polyclonal immunoglobulin 
production 1 year after ASCT. However, about 30% to 40% of 
patients show no response to vaccination after ASCT.

Therefore, assessment of serotiters after post-transplantation 
vaccination is recommended, especially for patients who did not 
recover polyclonal immunoglobulins after ASCT as they harbor a 
worse overall prognosis.

Although, revaccination after suboptimal response to first 
attempt vaccination is not the standard of care and the data is 
limited. For seasonal influenza and HiB, it has been demonstrated 
that a vaccination boost improves protection against the most 
common types [14,16].

In conclusion, lack of immunoparesis recovery one year 
after ASCT in MM patients is associated with significantly worse 
outcomes and should be considered when selecting maintenance 
regimen. Also, because 30% to 40% of patients show no response 
to vaccination, assessment of titers is recommended. Future studies 
investigating the biological basis of humoral response in MM and 
cancer immunosurveillance after ASCT are crucial.

Conflict of Interest
The authors declare that they have no conflict of interest.

Ethical Approval
N/A

Funding
Not applicable.

References
1.	 Attal M, Harousseau JL, Stoppa AM, Sotto JJ, Fuzibet JG, et al. (1996) 

A prospective, randomized trial of autologous bone marrow 
transplantation and chemotherapy in multiple myeloma. Intergroupe 
Francais du Myelome. N Engl J Med 335(2): 91-97.

2.	 Fernandez de Larrea C, Jimenez R, Rosinol L, E Giné 1, N Tovar, et al. 
(2014) Pattern of relapse and progression after autologous SCT as 
upfront treatment for multiple myeloma. Bone Marrow Transplant. 
49(2): 223-227.

3.	 Porrata LF, Litzow MR, Markovic SN (2001) Immune reconstitution after 
autologous hematopoietic stem cell transplantation. Mayo Clin Proc 
76(4): 407-412.

4.	 Kim H, Sohn HJ, Kim S, Lee JS, Kim WK, et al. (2006) Early lymphocyte 
recovery predicts longer survival after autologous peripheral blood 
stem cell transplantation in multiple myeloma. Bone Marrow Transplant 
37(11): 1037-1042.

5.	 Rueff J, Medinger M, Heim D, Passweg J, Stern M (2014) Lymphocyte 
subset recovery and outcome after autologous hematopoietic stem cell 
transplantation for plasma cell myeloma. Biol Blood Marrow Transplant 
20(6): 896-899.

6.	 Kastritis E, Zagouri F, Symeonidis A, Roussou M, Sioniet A, et al. (2014) 
Preserved levels of uninvolved immunoglobulins are independently 
associated with favorable outcome in patients with symptomatic 
multiple myeloma. Leukemia 28(10): 2075-2079.

7.	 Porrata LF, Markovic SN (2004) Timely reconstitution of immune 
competence affects clinical outcome following autologous stem cell 
transplantation. Clin Exp Med 4(2): 78-85.

8.	 Gao W, Li J, Wu Y, Yanchen Li, Yun Leng, et al. Immunoparesis recovery 
1 year after ASCT is independently associated with favorable survival in 
patients with symptomatic multiple myeloma who undergo autologous 
stem cell transplantation. Ann Hematol 98(5): 1177-1184.

9.	 Gonzalez-Calle V, Cerda S, Labrador J, Sobejano E, González-Mena B, 
et al. (2017) Recovery of polyclonal immunoglobulins one year after 
autologous stem cell transplantation as a long-term predictor marker of 
progression and survival in multiple myeloma. Haematologica 102(5): 
922-931.

10.	Ozaki S, Harada T, Yagi H, Sekimoto E, Shibata H, et al. (2019) Polyclonal 
Immunoglobulin Recovery after Autologous Stem Cell Transplantation 
Is an Independent Prognostic Factor for Survival Outcome in Patients 
with Multiple Myeloma. Cancers (Basel) 12(1): 12.

11.	Jimenez-Zepeda VH, Duggan P, Neri P, Chaudhry A, Tay J, et al. (2018) 
Immunoparesis and polyclonal immunoglobulin recovery after auto-SCT 
for patients with multiple myeloma treated at a single institution. Leuk 
Lymphoma 59(8): 1920-1926.

12.	Center for International B, Marrow Transplant R, National Marrow 
Donor P (2009) Guidelines for preventing infectious complications 
among hematopoietic cell transplant recipients: a global perspective. 
Bone Marrow Transplant 44(8): 453-558.

13.	Majhail NS, Rizzo JD, Lee SJ, Aljurf M, Atsuta Y, et al. (2012) Recommended 
screening and preventive practices for long-term survivors after 

https://pubmed.ncbi.nlm.nih.gov/8649495/
https://pubmed.ncbi.nlm.nih.gov/8649495/
https://pubmed.ncbi.nlm.nih.gov/8649495/
https://pubmed.ncbi.nlm.nih.gov/8649495/
https://pubmed.ncbi.nlm.nih.gov/24076551/
https://pubmed.ncbi.nlm.nih.gov/24076551/
https://pubmed.ncbi.nlm.nih.gov/24076551/
https://pubmed.ncbi.nlm.nih.gov/24076551/
https://pubmed.ncbi.nlm.nih.gov/11322356/
https://pubmed.ncbi.nlm.nih.gov/11322356/
https://pubmed.ncbi.nlm.nih.gov/11322356/
https://pubmed.ncbi.nlm.nih.gov/16708062/
https://pubmed.ncbi.nlm.nih.gov/16708062/
https://pubmed.ncbi.nlm.nih.gov/16708062/
https://pubmed.ncbi.nlm.nih.gov/16708062/
https://pubmed.ncbi.nlm.nih.gov/24631739/
https://pubmed.ncbi.nlm.nih.gov/24631739/
https://pubmed.ncbi.nlm.nih.gov/24631739/
https://pubmed.ncbi.nlm.nih.gov/24631739/
https://pubmed.ncbi.nlm.nih.gov/24637336/
https://pubmed.ncbi.nlm.nih.gov/24637336/
https://pubmed.ncbi.nlm.nih.gov/24637336/
https://pubmed.ncbi.nlm.nih.gov/24637336/
https://pubmed.ncbi.nlm.nih.gov/15672944/
https://pubmed.ncbi.nlm.nih.gov/15672944/
https://pubmed.ncbi.nlm.nih.gov/15672944/
https://pubmed.ncbi.nlm.nih.gov/30610278/
https://pubmed.ncbi.nlm.nih.gov/30610278/
https://pubmed.ncbi.nlm.nih.gov/30610278/
https://pubmed.ncbi.nlm.nih.gov/30610278/
https://pubmed.ncbi.nlm.nih.gov/28126960/
https://pubmed.ncbi.nlm.nih.gov/28126960/
https://pubmed.ncbi.nlm.nih.gov/28126960/
https://pubmed.ncbi.nlm.nih.gov/28126960/
https://pubmed.ncbi.nlm.nih.gov/28126960/
https://pubmed.ncbi.nlm.nih.gov/31861479/
https://pubmed.ncbi.nlm.nih.gov/31861479/
https://pubmed.ncbi.nlm.nih.gov/31861479/
https://pubmed.ncbi.nlm.nih.gov/31861479/
https://pubmed.ncbi.nlm.nih.gov/29160734/
https://pubmed.ncbi.nlm.nih.gov/29160734/
https://pubmed.ncbi.nlm.nih.gov/29160734/
https://pubmed.ncbi.nlm.nih.gov/29160734/
https://pubmed.ncbi.nlm.nih.gov/19861977/
https://pubmed.ncbi.nlm.nih.gov/19861977/
https://pubmed.ncbi.nlm.nih.gov/19861977/
https://pubmed.ncbi.nlm.nih.gov/19861977/
https://pubmed.ncbi.nlm.nih.gov/22395764/
https://pubmed.ncbi.nlm.nih.gov/22395764/


Am J Biomed Sci & Res

American Journal of Biomedical Science & Research

Copy@ Amany R Keruakous

90

hematopoietic cell transplantation. Hematol Oncol Stem Cell Ther 5(1): 
1-30.

14.	van der Velden AM, Claessen AM, van Velzen-Blad H, de Groot MR, Kramer 
MHH, et al. (2007) Vaccination responses and lymphocyte subsets after 
autologous stem cell transplantation. Vaccine 25(51): 8512-8517.

15.	Almuth MA Merz, Merz M, Zhang Y, Hillengass J, McCarthy PL, et al. (2020) 
Serological Response to Vaccination after Autologous Transplantation 

for Multiple Myeloma Is Associated with Improved Progression-Free 
and Overall Survival, Transplantation and Cellular Therapy.

16.	Hahn M, Schnitzler P, Schweiger B, Kunz C, Anthony D, et al. (2015) 
Efficacy of single versus boost vaccination against influenza virus in 
patients with multiple myeloma. Haematologica 100(7): e285-e288.

https://pubmed.ncbi.nlm.nih.gov/22395764/
https://pubmed.ncbi.nlm.nih.gov/22395764/
https://pubmed.ncbi.nlm.nih.gov/17996989/
https://pubmed.ncbi.nlm.nih.gov/17996989/
https://pubmed.ncbi.nlm.nih.gov/17996989/
https://www.tctjournal.org/article/S2666-6367(20)30035-X/fulltext
https://www.tctjournal.org/article/S2666-6367(20)30035-X/fulltext
https://www.tctjournal.org/article/S2666-6367(20)30035-X/fulltext
https://www.tctjournal.org/article/S2666-6367(20)30035-X/fulltext
https://pubmed.ncbi.nlm.nih.gov/25820335/
https://pubmed.ncbi.nlm.nih.gov/25820335/
https://pubmed.ncbi.nlm.nih.gov/25820335/

