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Research impact analysis of international funding agencies in
the realm of allergy and immunology

To the Editor,
A longitudinal approach should be employed for research and de-
velopment (R&D) on allergic and immunological diseases across all
life stages. To strategically use limited public funds in promoting
such R&D, their characteristics of long-term research support and
societal implementation should be considered.! However, outcomes
of the funding research evaluation have focused on conventional,
shortsighted indicators. To determine the kind of indicators needed
for the funding strategy, we compared the research impact of fund-
ing agencies (FAs) in the UK, US, and Japan, utilizing indices related
toresearch substantiality2 and analyzing index words/abstracts con-
nected with the national strategy for allergy and immunology.3

We used AMEDfind—an open database of top-down R&D
projects funded by AMED—and selected 53 awards for a Practical
Research Project for Allergic Diseases and Immunology (AMED-
PPAI) (Figure S1). 1053 papers with verified PubMed IDs were

included. As the controls, we selected the Hypersensitivity,

Autoimmune, and Immune-mediated Diseases Study Section (NIH-
HAI), an immunology-focused project in the Americas, and Human
Immunology Unit (MRC-HIU), that in Europe, extracting 373 US pa-
pers and 118 UK papers, published in 2015-2019, respectively (see
Appendix S1 for all methods).

The Field-Weighted Citation Impact (FWCl)—evaluating re-
search paper quality—was highest for MRC-HIU following NIH-HAI
and AMED-PPAI (Table 1, Figure 1A). Although the international
co-authorship rate was lowest in the AMED-PPAI, the annual trend
showed a gradual increase (Figure 1B, Table 1). The number of top
10% most cited papersz/value, evaluating funding efficiency, was
highest for MRC-HIU (Table 1).

To characterize these outputs, we performed natural language
analyses of the top 50 FWCI papers from three FAs and top 100
papers on this topic during 2015-2019 (Figure 1C-E).* Although all
FAs produced mainly basic allergy/immunology study papers (e.g.,
clusters 0, 1, 2, and 9 in Figure 1D), AMED-PPAI produced relatively

Abbreviations: AMED-PPAI, Practical Research Project for Allergic Diseases and Immunology of the Japan Agency for Medical Research and Development; EU, European Union; FA,
Funding agency; FWCI, Field-Weighted Citation Impact; MeSH, Medical Subject Headings; METI, Ministry of Economy, Trade and Industry of Japan; MEXT, Ministry of Education,
Culture, Sports, Science and Technology of Japan; MHLW, Ministry of Health, Labour and Welfare of Japan; MRC-HIU, Human Immunology Unit of the Medical Research Council;
NIH-HAI, Hypersensitivity, Autoimmune, and Immune-mediated Diseases Study Section of the National Institutes of Health; R&D, Research and development; UK, United Kingdom;

UMAP, Uniform Manifold Approximation and Projection; US, United States of America.
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TABLE 1 Comparison of publications and societal impact of research funded by international funding agencies

UK Mann-Whitney-Wilcoxon
AMED-PPAI MRC-HIU NIH-HAI comparator distribution p values
FWCI 1.92 3.45 2.48
No. of publications (2015-2019) 1053 118 373
Value of awards (million USD, 2015-2019) 23.6 8.86 35.3
No. of publications/value 7.3 9.35 7.09
International co-authorship percentage 1.36 4.17 1.60
No. of top 10% most cited papers 10.2 5.3 3.9
No. of top 10% most cited papers/value 0.432 0.598 0.110
No. of awards 53 1376 N/A
Value of awards (million USD, 2013-2018) 20.9 521 N/A
Mean value/award 0398 0.379 71
Mean funding peirod (years) 2.90 3.00 .071
No. of intellectual properties/value 0.00473 0.00155 .039(%)
No. of publications/value 0.509 0.118 2.43E-13(***)
Ratio of CC-BY papers 0.350 0.486 N/A
Value of further funding/value 1.58 297 .0019(*%)
No. of engagement activities/value 0.0909 0.100 71

Abbreviations: AMED-PPAI, Practical Research Project for Allergic Diseases and Immunology of the AMED; FWCI, Field-Weighted Citation Impact;
MRC-HIU, Human Immunology Unit of the MRC; N/A, not applicable; NIH-HAI, Hypersensitivity, Autoimmune, and Immune-mediated Diseases

Study Section of the NIH; No, number; USD, United States Dollar.
*p < .05, **p < .01, ***p < .001.

more clinically relevant outputs (clusters 3 and 8). Further, we an-
alyzed MeSH headings for relevance to national unique Strategic
Outlook toward 2030 formulated by the Ministry of Health, Labour
and Welfare of Japan (Figure 1F, Table 51).% While most projects
were pathogenic studies, AMED-PPAI funded research published
more papers on precision medicine and host-extrinsic factor rela-
tions (Action I-2, I-3). The Action Il and Ill groups were not strongly
represented.

To assess societal impact, we utilized ResearchFish—a widely
used database of the FAs in Europe’—to randomly select 1376
UK-funding awards and their reports, trend-matched for the
AMED-PPAI (UK comparator) (Table S2). The number of intellectual
properties and publications per value was higher for AMED-PPAI,
while the open access rate and new funding amount obtained were
higher in the UK comparator (Table 1). Despite the similar number
of engagement activities, their outreach targets differed (AMED
toward public and media; the UK towards students, patients, and
industry; Figure 1G).

The purpose of this study is not to compete for superiority
among countries or FAs but to expand the possibilities for multi-
dimensional interpretation of trends and characteristics of funded
outcomes using multiple indicators rather than uniform one. Due to
the limitation of open databases, we focused on three countries for
the funding impact analysis, whereas scholarly output in this realm is
also increasing in other countries and jurisdictions, including the EU
(Figure S2). China's growth is particularly remarkable, and additional
analysis is desirable with public funding status.® Furthermore, the

indices used have different trends among countries, and their bal-
ance should be carefully considered to reflect each country's science
and technology policies.

In conclusion, we conducted impact analyses from multiple per-
spectives, including indicators related to substantiality? and index
words profiling/clustering based on the national strategy.® These
findings may inform international collaborative long-term research
that strategically leverages each research funding institution's
strengths.

KEYWORDS
allergy, immunology, research impact analysis, research strategy,

substantiality index
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FIGURE 1 Comparison of research impact of international funding agencies (FAs). Scholarly outputs from AMED-PPAI, MRC-HIU, and
NIH-HAI were analyzed using FWCI (A) and international co-authorship ratio (B). UMAP with spectral clustering for dimension reduction
of top 50 FWCI papers from three FAs (C, D) and relevance of each FA against twelve clusters (E). Cross-tabulation of MeSH headings' list
of Actions of Strategy 2030 with list of top 50 papers from each FA (F) (box size: the percentage of papers with related MeSH; box color:
standardized Pearson residuals). Objectives of engagement activities were listed for AMED-PPAI and UK comparator (G)
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Gastrointestinal y6 T cells reveal differentially expressed
transcripts and enriched pathways during peanut oral

immunotherapy

To the Editor,

Oral immunotherapy (OIT) has been successful in desensitizing
patients to offending food allergens,® although the identification
of tissue-resident T-cell subsets and cognate pathways leading to
desensitization has been challenging. The y8 T cells are a major T-
cell subset of mucosal intraepithelial lymphocytes (IELs) and play a
significant role in tissue homeostasis and repair.? In addition to aid-
ing mucosal barrier function, y8 T cells have also been recently dis-
covered to be pivotal to cellular adaptations in response to nutrient
sensing.3 In the broader context of atopy, y8 T cells have been impli-
cated both in IgE- and Th2-enhancing and IgE-suppressive effects.*>
However, specifically with regard to peanut allergy, y& T cells were
shown to be IgE-suppressive and thus protective in a study employ-

ing mouse models.® In a recent study, peripheral y5 Treg cells from

patients analyzed over 24 weeks of peanut OIT were shown to un-
dergo dynamic changes in expression profiles, implicating pathways
involved in immune homeostasis.” To the best of our knowledge, the
role of yd T cells in the intestinal mucosa of food allergic patients dur-
ing immunotherapy has not been examined. To this end, we inves-
tigated whether y8 T cells in the gastrointestinal (Gl) tract exhibited
changes during peanut OIT. We hypothesized that Gl-resident y5 T
cells in peanut allergic patients would increase during the course of
peanut OIT and might reveal transcripts and pathways relevant to
the mechanisms of peanut desensitization.

Participants were recruited from a randomized, double-blind,
placebo-controlled, phase Il clinical trial of peanut OIT (POISED;
NCT02103270).} Informed consent was obtained from all partici-

pants. Following dosage build-up over ~52 weeks, peanut-allergic

Nadeau, Manohar, DeKruyff and Chinthrajah are Co-senior authors.
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