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Post COVID-19 diabetes [1] is a long-term complication of SARS-
CoV-2 infection arguably belonging to the category designated as
“long” COVID [2]. In the specific instance of post viral diabetes, animal
studies suggest that damage to the Beta cells is mediated by inflamma-
tory cytokines, namely, gamma interferon(IFN-gamma), in synergy
with other cytokines [3]. It has also been shown that Coxsackie B viral
infection of engrafted human islet cells can lead to diabetes [4], presum-
ably by a direct cytolytic effect, independent of activation of the cyto-
kine cascade. In the latter experiment immunodeficient mice initially
underwent ablation of their native islet Beta cells. Subsequently, Beta
islet cells from human donors were transplanted into those mice in
order to maintain glucose homeostasis. Thereafter, it was shown that
Coxsackie B infection(artificially induced by intraperitoneal injection)
could lead to the development of diabetes in infected mice, an outcome
not seen in control mice intraperitoneally injected with uninfected nor-
mal saline [4]. This experimental observation has its human counterpart
in the association of Type 1 diabetes and the presence of low-grade
enteroviral infection of the islets of Langerhans [5].

A more recent development is the documentation of infection of the
islets of Langerhans by the SARS-CoV-2 virus [6]. Furthermore, a retro-
spective cohort study which evaluated risk of any new diabetes(Type
1, Type 2, or other diabetes) > 30 days after acute COVID-19 infection
showed an association between COVID-19 infection and subsequent de-
velopment of diabetes. That study covered the period March 1, 2020
through February 26, 2021. That study compared patients aged <18
who had been diagnosed with COVID-19 with counterparts who did
not have previous COVID-19. The two groups were matched for age
and sex. It was shown that diabetes risk was 166% higher in the
COVID-19 group than in the non-COVID group(Hazard Ratio = 1.31,
95% Confidence Interval = 1.20-1.44) [7].

Post-COVID diabetes might, arguably, belong to the category of dis-
orders which now have the diagnostic label of Long COVID [2]. Long
COVID, in turn might be attributable to persistence of residual COVID-
19 infection in various internal organs [8] including the gastrointestinal
tract [9]. In the latter study persistence of gastrointestinal infection was
documented by intestinal biopsy in subjects who had subsequently be-
come asymptomatic following a clinically overt episode of COVID-19
infection [9]. Due to the intimate anatomical and physiological
relationship between the upper small bowel and the pancreas it is pos-
sible that persistent colonisation of the small intestine by the SARS-CoV-
2 virus could play a role in the etiopathogenesis of COVID-19-related
diabetes.

The hypothesis of long COVID as the outcome of persistent residual
infection was put to the test by Swank et al. [10]. In support of this
hypothesis they performed a longitudinal comparison between 36 pa-
tients with long COVID symptoms and 27 counterparts who had fully
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recovered from COVID-19 infection without subsequently experiencing
any long COVID symptoms. Over a period of up to 12 months multiple
positive SARS-CoV-2 antigen tests were documented in the long
COVID subgroup versus none in counterparts who had not experienced
long COVID as a complication of SARS-CoV-2 infection. Most signifi-
cantly, in the words of the authors, patterns of full spike antigen levels
were observed over the course of several months in many patients. In
others there were fluctuations between antigen being detected and
not detected. By contrast, among 6 patients who had fully recovered
without any post COVID sequelae, temporal antigen profiles showed
high antigen levels soon after diagnosis of COVID-19, quickly dropping
below the limit of detection thereafter [10].

Whether or not persistent infection causes diabetes or any other
post-COVID manifestation might depend on whether or not viral infec-
tion causes direct cellular damage to the affected organ. It might also de-
pend on the immunological profile of the patient [11], and presence or
absence of molecular mimicry, the latter an entity which encompasses
cross-reactive immunity against epitopes shared between viruses and
Beta cells [12]. The documentation of higher prevalence of long
COVID-19 in females also suggests a role for hormonal status in the
etiopathogenesis of this syndrome [13].

Credit authorship contribution statement

Oscar M.P. Jolobe: Writing - review & editing, Writing - original
draft, Validation, Resources, Project administration, Methodology,
Investigation, Funding acquisition, Formal analysis, Data curation,
Conceptualization.

Declaration of Competing Interest

I have no conflict of interest or funding with regard to the manu-
script with the above title.

Acknowledgment
[ have no funding and no conflict of interest.

References

[1] Szarpak L, Pruc M, Najeeb F, Jaguszewski M]J. Post-Covid-19 and the pancreas. Am ]
Emerg Med. 2022. https://doi.org/10.1016/j.ajem.2022.04.023. Article in Press.

[2] Kunal S, Maden M, Tarke C, Gautam DK, Kinkar JS, Gupta K, et al. Emerging spectrum
of post-COVID-19 syndrome. Postgrad Med ]. 2021. https://doi.org/10.1136/
postgradmedj2020-139585. First published on line 08 December.

[3] Seewaldt S, Thomas HE, Ejrnaes M, Christen U, Wolfe T. Rodrigo E et al, virus-
induced autoimmune diabetes, Most Beta cells die through inflammatory cytokines
and not perforin from autoreactive(anti-viral) cytotoxic T-lymphocytes. Diabetes.
2000;49:1801-9.

[4] Gallagher GR, Brehm MA, Finberg RW, Barton BA, Shultz LD, Greiner DL, et al. Viral
infection of engrafted human islets leads to diabetes. Diabetes. 2015;64:1358-69.

[5] Krogvold L, Edwin B, Buanes T, Frisk G, Skog O. Anagandula M et al, detection of a
low-grade enteroviral infection in the islets of Langerhans of living patients newly
diagnosed with type 1 diabetes. Diabetes. 2015;64:1682-7.


http://crossmark.crossref.org/dialog/?doi=10.1016/j.ajem.2022.07.015&domain=pdf
https://doi.org/10.1016/j.ajem.2022.07.015
https://doi.org/10.1016/j.ajem.2022.04.023
https://doi.org/10.1136/postgradmedj2020-139585
https://doi.org/10.1136/postgradmedj2020-139585
http://refhub.elsevier.com/S0735-6757(22)00450-8/rf0015
http://refhub.elsevier.com/S0735-6757(22)00450-8/rf0015
http://refhub.elsevier.com/S0735-6757(22)00450-8/rf0015
http://refhub.elsevier.com/S0735-6757(22)00450-8/rf0015
http://refhub.elsevier.com/S0735-6757(22)00450-8/rf0020
http://refhub.elsevier.com/S0735-6757(22)00450-8/rf0020
http://refhub.elsevier.com/S0735-6757(22)00450-8/rf0025
http://refhub.elsevier.com/S0735-6757(22)00450-8/rf0025
http://refhub.elsevier.com/S0735-6757(22)00450-8/rf0025
https://doi.org/10.1016/j.ajem.2022.07.015
http://www.sciencedirect.com/science/journal/
www.elsevier.com/locate/ajem

O.M.P. Jolobe

[6] Muller JA, GroB R, Conzelmann C, Kruger ], Merle U, Steinhart J. Weil T et al, SARS-
CoV-2 infects and replicates in cells of the human endocrine and exocrine pancreas.
Nat Metab. 2021;3:149-65.

[7] Barrett CE, Koyama AK, Alvarez P, Chow W, Lundeen EA, Perrine CG, et al. Risk of
newly diagnosed diabetes > 30 days after SARS-CoV-2 infection among persons
aged < 18 years -United States, March 1, 2020-June 28, 2021. Morb Mortal Wkly
Rep. 2022;71:59-65.

[8] Jacobs JJL. Persistent SARS-2 infections contribute to long COVID-19. Med Hypothe-
ses. 2021;149:110538. https://doi.org/10.1016/j.medhy.2021.110538.

[9] Gaebler C, Wang Z, Lorenzi JCC, Muecksch F, Finkin S. Tokuyama M et al, evolution of
antibody immunity to SARS-co-V2. Nature. 2021;591:639-44.

[10] Swank Z, Senussi Y, Alter G, Walt DR. Persistent circulating SARS-CoV-2 spike is
associated with post-acute COVID-19 sequelae. medRxiv. 2022. https://doi.org/10.
1101/2022.06.14.22276401. preprint.

[11] Phetsouphanh C, Darley DR, Wilson DB, Howe A, Munier CML, Patel SK, et al.
Immunological dysfunction persists for 8 months following initial mild to moderate
SARS-CoV-2 infection. Nat Immunol. 2022;23:210-6.

[12] Coppieters KT, Wiberg A, von Herrath MG. Viral infections and molecular mimicry in
Type 1 diabetes. Acta Pathol Microbiol Immunol Scand A. 2012;120:941-9.

209

American Journal of Emergency Medicine 61 (2022) 208-209

[13] De Las Penas C, Martin-Guerrero ]D, Pellicer-Valero O], Navaro-Pardo E, Gomez-
Mayordomo V, Cuadrado ML, et al. Female sex is a risk factor associated with
long-term post-covid related-symptoms but NOT with COVID-19 symptoms: the
long-COVID-EXP-CM multicenter study, journal of. Clin Med. 2022;11:413. https://
doi.org/10.3390/jcm11020413.

Oscar M.P. Jolobe MRCP(UK)
British Medical Association, BMA House, Tavistock Square,
London WC1H 9JP, United Kingdom

Corresponding author at: Flat 6 Souchay Court, 1 Clothorn Road,
Manchester M20 6BR, United Kingdom.

E-mail address: oscarjolobe@yahoo.co.uk

30 June 2022


http://refhub.elsevier.com/S0735-6757(22)00450-8/rf0030
http://refhub.elsevier.com/S0735-6757(22)00450-8/rf0030
http://refhub.elsevier.com/S0735-6757(22)00450-8/rf0030
http://refhub.elsevier.com/S0735-6757(22)00450-8/rf0035
http://refhub.elsevier.com/S0735-6757(22)00450-8/rf0035
http://refhub.elsevier.com/S0735-6757(22)00450-8/rf0035
http://refhub.elsevier.com/S0735-6757(22)00450-8/rf0035
https://doi.org/10.1016/j.medhy.2021.110538
http://refhub.elsevier.com/S0735-6757(22)00450-8/rf0045
http://refhub.elsevier.com/S0735-6757(22)00450-8/rf0045
https://doi.org/10.1101/2022.06.14.22276401
https://doi.org/10.1101/2022.06.14.22276401
http://refhub.elsevier.com/S0735-6757(22)00450-8/rf0055
http://refhub.elsevier.com/S0735-6757(22)00450-8/rf0055
http://refhub.elsevier.com/S0735-6757(22)00450-8/rf0055
http://refhub.elsevier.com/S0735-6757(22)00450-8/rf0060
http://refhub.elsevier.com/S0735-6757(22)00450-8/rf0060
https://doi.org/10.3390/jcm11020413
https://doi.org/10.3390/jcm11020413
mailto:oscarjolobe@yahoo.co.uk

	Post-COVID-19 diabetes in the context of long COVID
	Credit authorship contribution statement
	Declaration of Competing Interest
	Acknowledgment
	References




