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ACTIVITIES

e In 2023 the research center organized its’ first symposium, where young researchers gave presentations
and at the end of the day participants had a chance to socialize. The second symposium was organized
in January 2024.

e In 2023, TamCAM organized the first advanced studies seminar for medical students. The second
seminar started January 2024.

e |In November 2023, we welcomed the children of our staff to explore the activities of our research center
on the national Children’s Day at Work.

VISIBILITY

. In 2023, TamCAM renewed its’ websites and published a presentation video. The video can be

found on our websites mainpage (or by clicking this link that opens the video in Panopto).

. In 2023, TamCAM’s Pls and researchers raised several themes and engaged in public discussion on
topics such as: development of youth identity, opportunities of the virtual world to reduce phobias
(e.g., fear of needles) and current challenges in children's health, such as obesity, sedentary lifesty-
les, and mental health issues.

. The center’s leading investigators and other researchers were interviewed in different Finnish media,
for example: Aamulehti 1/23, Yle 2/23, Laakarilehti 2/23, Aamulehti 2/23, Aamulehti 10/23, Yle
11/23.

. Some of our principal investigators were also interviewed in podcasts and radio, for example: Wilma-

Cast 9/23 ; Radiosun 9/23.

KEY PERFORMANCE INDICATORS

All publications (peer-reviewed) 151 (129)
JUFO 3 (%) 27 (21%)

JUFO 2 (%) 24 (19%)

Open Access % 94 %

International joint publications % 65 %

Total sum of grant money awarded 3424776 €

PhD degrees completed 5



https://tuni.cloud.panopto.eu/Panopto/Pages/Viewer.aspx?id=d1b88605-21b8-4867-95cd-b11e008b4f8b
https://www.aamulehti.fi/pirkanmaa/art-2000009333289.html
https://yle.fi/a/74-20016778?utm_source=twitter&utm_medium=social&utm_content=yleuutiset
https://www.laakarilehti.fi/terveydenhuolto/lapsiasiavaltuutettu-paneutuu-nyt-terveyteen-haasteina-ylipaino-liikkumattomuus-ja-mielenterveys/?public=7599062681592368fc629d4ea3c58674
https://www.aamulehti.fi/terveys/art-2000009466731.html
https://www.aamulehti.fi/pirkanmaa/art-2000009902446.html
https://yle.fi/a/74-20061160
https://yle.fi/a/74-20061160
https://www.wilma.fi/ajankohtaista/yhdessa-lasten-ja-nuorten-hyvinvoinnin-tukena/
https://www.wilma.fi/ajankohtaista/yhdessa-lasten-ja-nuorten-hyvinvoinnin-tukena/
https://radiosun.fi/2023/09/26/lastenpsykiatrian-professori-ja-ylilaakari-kaija-puura-tuntee-lasten-maailman/

RESEARCH HIGHLIGHTS

In 2023, TamCAM has set out to produce data that will
increase the scientific evidence and new ways to °
improve the health of our target population. Some

research highlights of 2023 include:

symptoms, and anxiety. (17)

Finding that SARS-CoV-2 transmission risk was
greatest in indoor settings where singing and

The production and publication of two article series
on the efficacy and prioritization of interventions for
low-birth-weight prevention. The first one was
published in the Lancet in May 2023 and the second
one in American Journal of Clinical Nutrition, June
2023.
After the publication of these article series, the
organization of a series on advocacy events (in
Bangladesh, Kenya, Senegal, and Peru) on the
prevention of preterm birth and low birth weight.
The events attracted a lot of national and
international attention. The results of these and
other Global Health Group activities were
published in numerous JUFO-3 class publications.
(1-13)
Publication of a comprehensive study in Finland
investigating the hereditary risk factors of pre-
eclampsia revealed that this pregnancy complication
shares many predisposing factors with hypertension.
Therefore, women affected by pre-eclampsia should
pay particular attention to lifestyle choices to prevent
hypertension and other cardiovascular diseases.
(14)
The development of a large neuron-glia-vasculature
model to predict the contributions of neuronal and
glial cells in the BOLD fMRI signal that can be
measured from humans. We predict that glial cells
make a larger contribution than has previously been
thought. This finding may change the practices of
how and what will be interpreted from the BOLD
fMRI signal in humans. Thousands of studies are
published every year using the fMRI technique. (15)

Analysis of altogether 32 studies for neuron-glial
interactions in network models. We designed a
systematic approach to present the interaction
schemes in neuron-astrocyte network models. They
also provided recommendations and guidelines for
future development of such models. (16)

Publication of a zebrafish model for the most
common leukemia in children (ETV6:RUNX1). The
double mutant fishes' leukemia incidence grew from
2% to 7% (Cdkn2a/b) and 15% (Pax5).

Publication of an article about school closures and
their impact on mental health during the COVID-19
pandemic. The results showed that daily stress
symptoms and moderate/severe anxiety were higher
among those exposed to school or class closure.
Further, the longer the closure, the more stress
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exercising occur. Further investigation of the host
(index case and contact), viral (variants and
subvariants), and setting-specific (ventilation,
occupancy, and contact patterns) factors modifying
the transmission risks is needed.

Discovering that public health measures during the
pandemic resulted in substantial reduction in
pneumonia burden in all age-groups, likely due to
reduced transmission of respiratory bacteria and
viruses. After response measures were relaxed,
however, pneumonia rates increased and
temporarily surged above pre-pandemic levels in
children. (18)

Establishing a research training partnership with
Huang Vuong Hospital (HVH), that is the largest
maternity hospital in Vietnam, and where the
infection control is a challenge. The purpose of this
program is to strengthen HVH clinical research
activities and to provide a variety of collaborate
opportunities to promote broadening of HVH
research capacity.

Finding that fatty liver is very common in overweight
children and is associated with factors such as male
gender, puberty, and disturbances in sugar
metabolism. In addition, pointing out that the
reference values of laboratory tests used in
screening for pediatric fatty liver should be critically
evaluated. (19,20)

Finding that celiac disease continues to increase in
prevalence in Finland, with its prevalence in the
population reaching up to 2,4% (21)

Publishing the results of the effects of using guided
deep breathing exercises in a Virtual Natural
Environment virtual reality to reduce stress during
pediatric treatment. The results show the strong
potential of using deep breathing exercises in virtual
natural environments for addressing treatment
anxiety related to invasive pediatric procedures. (22-
23)

Publishing the first results of a study of major
importance regarding treatment of gender dysphoria
in minors and young adults, debunking commonly
reinforced myths about the mental health impact of
medical gender reassignment and underlining the
importance of arranging for appropriate mental
health care for these patients. (25)




EXPLOITATION ACTIVITIES

¢ Development of the CellRemorph toolkit to select e Per Ashorn was invited to join the Strategic and
smaller parts of cell morphologies, transform cell Technical Advisory Group of Experts (STAGE) at the
morphologies into different formats, and slice World Health Organization. STAGE advises the Di-

morphologies into segments of equal volumes or sur-  rector General of the WHO on maternal and child

face areas. CellRemorph provides novel functionality  health related topics. The selection is for the years
that facilitates the creation of realistic astrocyte 2023-2025.

morphologies for different types of morphologically

detailed simulations elucidating the role of astrocytes
bothlin helanlrj] ar|1d disel;s:e. (IZL% vt ¢ NEDIS group’s project together with EDU at Tampe-

re University and CEA at University of Helsinki
“Schooling, teaching and well-being of the school

¢ Development of computational models for schi- community during the COVID-19 pandemic in Fin-
zophrenia research. In particular, we published a land” was financed by the Ministry of Education and
biochemically detailed model of GABAB-receptor Culture. It brought and is continuously bringing scien-
activation (https://github.com/tuomomm/GABAB ) tific knowledge on the impact of the COVID-19 pan-
and a network model for exploring mechanisms of demic on schoolchildren, teachers, principals and
prepulse inhibition (https://github.com/DRPC1996/ other professionals working at school as well as
Modeling_PPI ). practices and teaching at school. The Ministry has

used the results during the pandemic for instructing

Futhermore, CNS Group is developing spiking neuro- ~ Schools and legislators. The report has now been
nal network simulator, NEST, to include also neuron  Published and is available on Trepo from the follo-
astrocyte networks (https:/github.com/nest/nest- wing link: https://trepo.tuni.fi/handle/10024/155454
simulator/releases/tag/v3.6 ).

e Receipt of the best doctoral dissertation at MET fa-  ® Sauli Palmu started as the principal investigator rep-
culty in 2023 —award (Bireshwar Sinha) resenting Finland in global leukemia research, CHIP-
AML22. Read more: https://www.duodecimlehti.fi/
duo17904

® Receipt of the best doctoral publication at MET facul-

ty in 2023 —award (Per Ashorn and others).
y ( ) e Sauli Palmu was an editor in the new Pediatrics text-

. ) L . . book published in 2023.
® Marja-Leena Linne was invited to give a talk in FENS

(Federation of European Neuroscience Societies) . ) o ) )
Regional meeting in Algarve, Portugal, May 2023. o Riittakerttu Kaltiala was invited to give numerous in-
ternational lectures in the field of gender dysphoria in

. . . ) ] children and adolescents.
e Marja-Leena Linne contributed to the final evaluation

of the 10-year EU FET Flagship Human Brain Project
(HBP).


https://github.com/lauraketo/CellRemorph
https://github.com/tuomomm/GABAB
https://github.com/DRPC1996/Modeling_PPI
https://github.com/DRPC1996/Modeling_PPI
https://github.com/nest/nest-simulator/releases/tag/v3.6
https://github.com/nest/nest-simulator/releases/tag/v3.6
https://trepo.tuni.fi/handle/10024/155454
https://www.duodecimlehti.fi/duo17904
https://www.duodecimlehti.fi/duo17904

REFERENCES

10.

11.

12.

Badr HS, Colston JM, Nguyen N-LH, Chen YT, Burnett E, Ali SA, Rayamajhi A, Satter SM, Trang NV, Eibach D, Krumkamp R, May J,
Adegnika AA, Manouana GP, Kremsner P-G, Chilengi R, Hatyoka L, Debes AK, Ateudjieu J, Faruque ASG, Hossain MJ, Kanungo S,
Kotloff KL, Mandomando |, Nisar MI, Omore R, Sow SO, Zaidi AKM, Lambrecht N, Adu B, Nicola Page N, Platts-Mills JA, Freitas CM,
Pelkonen T, Ashorn P, Maleta M, Ahmed T, Bessong P, Bhutta ZA, Mason C, Mduma E, Olortegui MP, Yori PP, Lima AAM, Kang G,
Humpbhrey J, Ntozini R, Prendergast AJ, Okada K, Wongboot W, Langeland N, Moyo SJ, Gaensbauer J, Melgar M, Freeman M, Chard
AN, Thongpaseuth V, Houpt E, Zaitchik BF, Kosek MN. Spatiotemporal variation in risk of Shigella infection in childhood: a global
risk mapping and prediction model using individual participant data. Lancet Glob Health 2023;11: e373-84

Madanitsa M, Barsosio HC, Minja DTR, Mtove G, Kavishe RA, Dodd J, Saidi Q, Onyango ED, Otieno K, Wang D, Ashorn U, Hill J,
Mukerebe C, Gesase S, Msemo OA, Mwapasa V, Phiri KS, Maleta K, Klein N, Magnussen P, Lusingu JPA, Kariuki S, Mosha JF, Alifran-
gis M, Hansson H, Schmiegelow C, Gutman JR, Chico RM, Ter Kuile FO. Effect of monthly intermittent preventive treatment with
dihydroartemisinin-piperaquine with and without azithromycin versus monthly sulfadoxine-pyrimethamine on adverse pregnancy
outcomes in Africa: a double-blind randomised, partly placebo-controlled trial. Lancet. 2023 Mar 25;401(10381):1020-1036. doi:
10.1016/50140-6736(22)02535-1. Epub 2023 Mar 10. PMID: 36913959; PMCID: PMC10063957.

Mohiddin A, Semrau KEA, Simon J, Langlois EV, Shiffman J, Nabwera H, Hofmeyr GJ, Lawn JE, Black RE, Askari S, Klein N, Ashorn U,
Ashorn P, Temmerman M. The ethical, economic, and developmental imperative to prevent small vulnerable newborns and still-
births: essential actions to improve the country and global response. Lancet. 2023 May 5:50140-6736(23)00721-3. doi: 10.1016/
S0140-6736(23)00721-3. Online ahead of print.

Hofmeyr GJ, Black RE, Rogoziriska E, Heuer A, Walker N, Ashorn P, Ashorn U, Bhandari N, Bhutta ZA, Koivu A, Kumar S, Lawn JE,
Munjanja S, Nasanen-Gilmore P, Ramogola-Masire D, Temmerman M; Lancet Small Vulnerable Newborn Steering Committee.
Evidence-based antenatal interventions to reduce the incidence of small vulnerable newborns and their associated poor out-
comes. Lancet. 2023 May 5:50140-6736(23)00355-0. doi: 10.1016/50140-6736(23)00355-0. Online ahead of print.

Hunter PJ, Awoyemi T, Ayede Al, Chico RM, David AL, Dewey KG, Duggan CP, Gravett M, Prendergast AJ, Ramakrishnan U, Ashorn
P, Klein N; Lancet Small Vulnerable Newborn Steering Committee. Biological and pathological mechanisms leading to the birth of a
small vulnerable newborn. Lancet. 2023 May 5:50140-6736(23)00573-1. doi: 10.1016/50140-6736(23)00573-1. Online ahead of
print.

Ashorn P, Ashorn U, Muthiani Y, Aboubaker S, Askari S, Bahl R, Black RE, Dalmiya N, Duggan CP, Hofmeyr GJ, Kennedy SH, Klein N,
Lawn JE, Shiffman J, Simon J, Temmerman M; UNICEF-WHO Low Birthweight Estimates Group. Small vulnerable newborns-big
potential for impact. Lancet. 2023 May 5:50140-6736(23)00354-9. doi: 10.1016/50140-6736(23)00354-9. Online ahead of print.

Koivu AM, Haapaniemi T, Askari S, Bhandari N, Black RE, Chico RM, Dewey KG, Duggan CP, Klein N, Kumar S, Lawn JE, Manji K,
Nasanen-Gilmore SPK, Salasibew M, Semrau KEA, Ashorn U, Ashorn P, the LBW prevention prioritization working group. What
more can be done? Prioritizing the most promising antenatal interventions to improve birth weight. Am J Clin Nutr, 2023 Jun;117
Suppl 2:5107-5117.

Muthiani Y, Hunter PJ, Ndsdanen-Gilmore SPK, Koivu AM, Isojarvi J, Luoma J, Salenius M, Hadji M, Ashorn U, Ashorn P. Antenatal
interventions to reduce the risk of low birth weight related to maternal infections during pregnancy. Am J Clin Nutr, 2023 Jun;117
Suppl 2:5118-S133.

Hunter PJ, Muthiani Y, Nasanen-Gilmore SPK, Koivu AM, Portfors P, Bastola K, Vimpeli R, Luoma J, Ashorn U, Ashorn P. A modular
systematic review of antenatal interventions to address undernutrition during pregnancy in the prevention of low birth weight.
Am J Clin Nutr, 2023 Jun;117 Suppl 2:5134-S147.

Koivu AM, Nasanen-Gilmore SPK, Hunter PJ, Muthiani Y, Isojarvi J, Heimonen O, Bastola K, Csonka L, Ashorn P, Ashorn U. Antena-
tal interventions to address harmful behaviors and psychosocial risk factors in the prevention of low birth weight. Am J Clin Nutr,
2023 Jun;117 Suppl 2:5148-5159.

Nasanen-Gilmore SPK, Koivu AM, Hunter PJ, Muthiani Y, Portfors P, Heimonen O, Kajander V, Ashorn P, Ashorn U. A modular sys-
tematic review of antenatal interventions targeting modifiable environmental exposures in improving low birth weight. Am J Clin
Nutr, 2023 Jun;117 Suppl 2:5160-S169

Monangi NK, Xu H, Fan Y, Khanam R, Khan W, Deb S, Pervin J, Price JT, Kaur L, INTERBIO-21st Study Consortium, Al Mahmud A,
Thanh LQ, Care A, Landero JA, Combs GF, Belling E, Chappell J, Chen J, Kong F, Lacher C, Ahmed S, Chowdhury NH, Rahman S, Kabir
F, Nisar I, Hotwani A, Mehmood U, Nizar A, Khalid J, Dhingra U, Dutta A, Ali SM, Aftab F, Juma MH, Rahman M, Ahmed T, Islam M,
Vwalika B, Musonda P, Ashorn U, Maleta K, Hallman M, Goodfellow L, Gupta JK, Alfirevic A, Murphy SK, Rand L, Ryckman KK, Mur-
ray JC, Bahl R, Litch J, Baruch-Gravett C, Sopory S, Chandra Mouli Natchu U, V Kumar P, Kumari N, Thiruvengadam R, Kumar Singh
A, Kumar P, GARBH-Ini study team, Alfirevic Z, Baqui AH, Bhatnagar S, Hirst JE, Hoyo C, Jehan F, Jelliffe-Pawlowski L, Rahman A,
Roth DE, Sazawal S, Stringer JSA, Ashorn P, Zhang G, Muglia LJ. Association of maternal prenatal copper concentration with gesta-
tional duration and preterm birth: a multi-country meta-analysis. Am J Clin Nutr, 2023 Oct 27:50002-9165(23)66185-4. doi:
10.1016/j.ajcnut.2023.10.011. Online ahead of print



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

1Strategic and Technical Advisory Group of Experts for maternal, newborn, child, and adolescent health and nutrition
(STAGE). Transforming women's, children's, and adolescents' health and wellbeing through primary health care. Lancet. 2023
Nov 4;402(10413):1606-1608. doi: 10.1016/5S0140-6736(23)01909-8. Epub 2023 Sep 15. PMID: 37722398.

Tyrmi JS, Kaartokallio T, Lokki Al, Jaaskeldinen T, Kortelainen E, Ruotsalainen S, Karjalainen J, Ripatti S, Kivioja A, Laisk T,
Kettunen J, Pouta A, Kivinen K, Kajantie E, Heinonen S, Kere J, Laivuori H; FINNPEC Study Group, FinnGen Project, and the Es-
tonian Biobank Research Team. Genetic Risk Factors Associated With Preeclampsia and Hypertensive Disorders of Pregnancy.
JAMA Cardiol. 2023 Jul 1;8(7):674-683.

F. Tesler, M.-L. Linne, A. Destexhe. Modeling the relationship between neuronal activity and the BOLD signal: contributions
from astrocyte calcium dynamics. Scientific Reports 13, 6451, 2023. https://doi.org/10.1038/s41598-023-32618-0 Code avai-
lable: https://doi.org/10.5281/zenodo.7801673

T. Manninen, J. A¢imovi¢, M.-L. Linne. Analysis of Network Models with Neuron-Astrocyte Interactions. Neuroinformatics 21,
375-406, 2023. https://doi.org/10.1007/s12021-023-09622-w Popular science article about the work: https://
www.humanbrainproject.eu/en/follow-hbp/news/2023/09/20/hbp-team-proposes-new-categorisation-scheme-neuron-
astrocyte-network-models/

Rimpela A, Kesanto-Jokipolvi H, Myohanen A, Heikonen L, Oinas S, Ahtiainen R. School and class closures and adolescent men-
tal health during the second and later waves of the COVID-19 pandemic in Finland; a repeated cross-sectional study. BMC
Public Health 2023, 2434. https://doi.org/10.1186/s12889-023-17342-8

(Unpublished) E3 Excellence in Pandemic Response and Enterprise Solutions — project The Risk of SARS-CoV-2 Transmission in
Community Indoor Settings: A Systematic Review and Meta-Analysis)

Aitokari, L., Lahti, S., Kiveld, L., Riekki, H., Hiltunen, P., Vuorela, N., Viitasalo, A., Soininen, S., Huhtala, H., Lakka, T., & Kurppa,
K. (2023). Alanine aminotransferase cutoffs for the pediatric fatty liver disease: Major impact of the reference population.
JOURNAL OF PEDIATRIC GASTROENTEROLOGY AND NUTRITION. Publicacié online avangada. https://doi.org/10.1002/
jpn3.12040

Riekki, H., Aitokari, L., Kiveld, L., Lahti, S., Hiltunen, P., Vuorela, N., Huhtala, H., Lakka, T. A., & Kurppa, K. (2023). Prevalence
and associated factors of metabolic-associated fatty liver disease in overweight Finnish children and adolescents. Frontiers in
Endocrinology, 14, Article 1090344, https://doi.org/10.3389/fendo.2023.1090344

Taavela, J., Kurppa, K., Jaaskeldinen, T., Kaartinen, N. E., Rissanen, H., Huhtala, H., Maki, M., & Kaukinen, K. (2024). Trends in
the prevalence rates and predictive factors of coeliac disease: A long-term nationwide follow-up study. Alimentary pharmacol-
ogy & therapeutics, 59(3), 372—379. https://doi.org/10.1111/apt.17803

Jyskd |, Turunen M, Chaychi Maleki A, Karppa E, Palmu S, Viik J, Mdkela J, Puura K. Effects of Using Guided Deep Breathing
Exercises in a Virtual Natural Environment to Reduce Stress during Pediatric Treatment. Healthcare. 2023; 11(24):3140.
https://doi.org/10.3390/healthcare11243140

Jyska |, Turunen M, Chaychi Maleki A, Karppa E, Palmu S, Makela J, Puura K. Design and User Experience of VirNE Application:
Deep Breathing Exercise in a Virtual Natural Environment to Reduce Treatment Anxiety in Pediatrics. Healthcare. 2023; 11
(24):3129.

L. Keto, T. Manninen. CellRemorph: A toolkit for transforming, selecting, and slicing 3D cell structures on the road to morpho-
logically detailed astrocyte simulations. Neuroinformatics 21(3), 483-500, 2023.

Kaltiala R, Holttinen T, Tuisku K. Have the psychiatric needs of people seeking gender reassignment changed as their numbers
increase? A register study in Finland. European Psychiatry 2023: 66(1): €93, 1-8 https://doi.org/10.1192/j.eurpsy.2023.2471
Have the psychiatric needs of people seeking gender reassignment changed as their numbers increase? A register study in
Finland | European Psychiatry | Cambridge Core



