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Secondary hypogammaglobulinemia (SHG) is a clinical
entity that is now increasingly being recognized in diverse
clinical situations. It is characterized by low serum immuno-
globulin levels (i.e. IgG, IgM, and IgA) and can result from
either an increased loss or a decreased production of immu-
noglobulins. The latter can be secondary to drugs or other
forms of therapies [1]. Majority of the publications on SHG
pertain to low IgG levels, and the most well-characterized
form of SHG is the one that follows administration of B cell
targeted therapy such as rituximab. Other drugs that have
also been implicated in the causation of SHG include phe-
nytoin, carbamazepine, clozapine, azathioprine, methotrex-
ate, cyclophosphamide, and mycophenolate mofetil. Serial
monitoring of serum immunoglobulins and B cell counts
after administration of immunosuppressive medications, and
especially after B cell depleting therapies, is now the stand-
ard of care [1-3]. Chemotherapy can impair B cell function,
leading to decreased antibody production and a weakened
immune response. SHG has also been well documented in
patients with chronic lymphocytic leukemia and in those
following CD19 CAR-T cell therapy [4, 5].

However, there is paucity of literature on SHG following
chemotherapy for childhood leukemias and lymphomas. A
retrospective study from Italy reported that rates of SHG are
high following administration of fludarabine-based chem-
otherapies in children with non-Hodgkin lymphoma, and
presence of SHG is associated with an increased frequency
of pulmonary infections [6].

P4 Pandiarajan Vignesh
vigimmc @ gmail.com

Surjit Singh
drvigneshpgi@gmail.com

Allergy Immunology Unit, Department of Pediatrics,
Advanced Pediatrics Centre, Postgraduate Institute
of Medical Education and Research (PGIMER),
Chandigarh 160012, India

@ Springer

Management of SHG typically involves a close clinical
follow-up for infections and serial monitoring of immu-
noglobulin levels. Immunoglobulin replacement therapy
(IGRT) is often necessary to reduce infection rates and
improve the quality of life. However, the decision to initiate
IGRT depends on factors such as the severity of hypogam-
maglobulinemia, the frequency of infections, and the overall
clinical assessment [1]. Recent studies emphasize the impor-
tance of individualized treatment plans, as SHG can vary
widely in severity and clinical impact. Early identification
and proactive management of SHG are crucial to minimizing
complications and ensuring better outcomes [1].

In this issue of Indian Pediatrics, the authors from a ter-
tiary care pediatric oncology referral center in Thiruvanan-
thapuram, Kerala, have analyzed the serum immunoglobu-
lin levels of 199 children (112 boys, 87 girls) with acute
lymphoblastic leukemia (ALL) during the maintenance
phase of chemotherapy [7]. These included 166 children
with B-ALL, 32 with T-ALL, and 1 with mixed phenotype
acute leukemia. Serum immunoglobulins were assayed (by
immunoturbidimetry) at varying follow-up periods during
the maintenance phase of chemotherapy: at 0—6 months
(n=158), 7-12 months (n=52), 13—18 months (n=47), and
19-24 months (n=42), respectively. The median follow-up
duration at the time of assay was 9 months after start of
chemotherapy. Stratification included 110 children (55.3%)
in high-risk (HR), and 89 (44.7%) in standard risk (SR)
groups; 93 children in HR group had also received cranial
irradiation [7]. The study has a prospective observational
design, and this is appropriate for analyzing the outcomes of
children receiving chemotherapy and identifying the putative
risk factors for complications.

The authors documented low levels of IgG, IgM, and
IgA in 57%, 86%, and 86% of children on maintenance
chemotherapy, respectively. Though the prevalence of low
immunoglobulins is high, the distribution and comparison
across chemotherapy periods showed no significant differ-
ences. Older children (> 5 years) and girls had lower risks of
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hypo-IgG and hypo-IgA. A univariate analysis linked older
age to reduced odds of hypo-IgM and hypogammaglobuline-
mia of one or all classes [7].

It is important to note that baseline immunoglobulin
levels were not assayed before initiation of chemotherapy.
Similarly, serial IgG levels have not been assayed on follow-
up. Therefore, the association between these two variables,
and the quantum of fall in immunoglobulin levels cannot be
clearly established. The authors also report that they did not
find a significant association between hypogammaglobuline-
mia and occurrence of infections. Stratification of groups
between different ranges of IgG levels would have given the
impact of both profoundly low IgG levels (<300 mg/dL) and
mildly low IgG levels (300-600 mg/dL) on the presence of
infections. Additionally, the presence of neutropenia influ-
ences the development of infections. Consequently, it will
be important to compare infections in neutropenic and non-
neutropenic patients with hypogammaglobulinemia. Analyz-
ing the functional antibody responses (as for instance, by
an assay of pre- and post-vaccination titres) may be crucial
to show whether the low antibody levels have clinical rel-
evance. It will also be essential to monitor B cell counts, as
an increase in these counts may lead to the restoration of
immunoglobulin levels. As the authors themselves allude
to in the manuscript, the chemotherapy regimens are shown
to impact both cellular and humoral immunity. Therefore,
detailed immunophenotyping of the T lymphocyte subsets
during follow-up after chemotherapy will also be of rele-
vance. While the calculated sample size of 197 is adequate,
a single-center study usually limits generalizability and
extrapolation of results. A larger, more diverse cohort could
enhance external validity. Moreover, this study only captures
the outcomes over a relatively short follow-up period, i.e.,
up to 6 months, or until treatment completion. The poten-
tial long-term effects of persistent hypogammaglobulinemia
on occurrence of febrile illnesses during follow-up would
remain conjectural.

Nevertheless, the authors need to be complimented for
carrying out this important clinical study and venturing
into the domain of SHG in the context of common child-
hood leukemias. This is a landmark study in as much as it
is probably the first of its kind from a resource constrained
setting. The findings are clinically relevant as they high-
light the potential risk factors for hypogammaglobulinemia
and severe febrile illness in children with ALL undergoing
chemotherapy. These results underscore the need for moni-
toring and possible interventions to mitigate the risks. Future
research should explore the role of immunoglobulin replace-
ment therapy (IgRT) in reducing the morbidity in children

with SHG. A multicenter approach could validate findings
across diverse populations and treatment regimens.

Authors Contributions PV framed the first draft, did critical review,
and final approval; SS edited the manuscript and did critical review.

Funding Nil.

Data Availability Not applicable.

Declarations

Conflict of interest Nil.

Ethical Approval Not applicable.
Consent to Participate Not applicable.

Consent to Publish All authors of this manuscript agree to the manu-
script content and consent for publication.

References

1. Otani IM, Lehman HK, Jongco AM, et al. Practical guidance for
the diagnosis and management of secondary hypogammaglobu-
linemia: a work group report of the AAAAI primary immunode-
ficiency and altered immune response committees. J Allergy Clin
Immunol. 2022;149:1525-60.

2. Gordon C, Amissah-Arthur MB, Gayed M, et al. The British
Society for Rheumatology guideline for the management of sys-
temic lupus erythematosus in adults. Rheumatology (Oxford).
2018;57:e1-45.

3. Yates M, Watts RA, Bajema IM, et al. EULAR/ERA-EDTA rec-
ommendations for the management of ANCA-associated vascu-
litis. Ann Rheum Dis. 2016;75:1583-94.

4. Eichhorst B, Robak T, Montserrat E, et al. Chronic lymphocytic
leukaemia: ESMO clinical practice guidelines for diagnosis.
Treatment Follow-up Ann Oncol. 2015;26:v78-84.

5. Los-Arcos I, Iacoboni G, Aguilar-Guisado M, et al. Recommen-
dations for screening, monitoring, prevention, and prophylaxis of
infections in adult and pediatric patients receiving CAR T-cell
therapy: a position paper. Infection. 2021;49(2):215-31.

6. De Angelis F, Tosti ME, Capria S, et al. Risk of secondary
hypogammaglobulinaemia after Rituximab and Fludarabine in
indolent non-Hodgkin lymphomas: a retrospective cohort study.
Leuk Res. 2015;39:1382-8.

7. Trivedi M, Thankamony P, Nair M, et al. Serum immunoglobu-
lin levels in children with acute lymphoblastic leukemia during
maintenance chemotherapy and its association with severe febrile
illness. Indian Pediatr. 2025;62.

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.03333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2250
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


		2025-06-20T23:13:23+0530
	Preflight Ticket Signature




