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Human herpesviruses (HHVSs): herpes simplex virus (HSV) types 1 (HSV-1) and 2 (HSV-2), varicella-zoster virus (VZV),
Epstein-Barr virus (EBV), cytomegalovirus (CMV), HHV-6, HHV-7, and HHV-8, are known to be part of a family of DNA
viruses that cause several diseases in humans. In clinical practice of inflammatory bowel disease (IBD), the complication
of CMV enterocolitis, which is caused by CMV reactivation under disruption of intestinal barrier function, inflammation, or
strong immunosuppressive therapy, is well known to affect the prognosis of disease. However, the relationship between
other HHVs and IBD remains unclear.
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| 1. Introduction

Crohn’s disease (CD) and ulcerative colitis (UC), which are chronic and relapsing inflammatory bowel disease (IBD), have
been known to be complex multifactorial diseases, involving not only host factors, such as genetic factors, mucosal barrier
dysfunction, and altered immune response, but also environmental factors, including infectious agents [, Recent
papers have shown that alteration in the enteric virome could play a role in IBD pathogenesis B4, The interactions
between certain enteric viruses and Paneth cells could lead to the activation of the innate immune pathway and
inflammatory immune response in IBD . It has been demonstrated that enteric viruses could also infect macrophages
stimulating the production of tumor necrosis factor alpha (TNF-a) and interferon (IFN)-y .

The human herpesviruses (HHVs) are divided to three categories, based on biological characteristics: a-herpesviruses
(which include herpes simplex virus (HSV) types 1 (HSV-1) and 2 (HSV-2) , varicella-zoster virus (VZV)), B-herpesviruses
(which include cytomegalovirus (CMV), human herpesvirus 6 (HHV-6), and human herpesvirus 7 (HHV-7)), and y-
herpesviruses (which include Epstein-Barr virus (EBV) and human herpesvirus 8 (HHV-8)) €. The complication of CMV
enteritis in IBD, especially in UC practice, is believed to be caused by CMV reactivation as a result of disruption of
intestinal barrier function, inflammation, or strong immunosuppressive therapy, and is known to affect the prognosis of UC
[, However, the relationship between other HHVs and IBD remains unclear. In our previous study on HHV infection in the
colonic mucosa of patients with IBD, we demonstrated that half of the CMV-infected patients had combined infections with
EBV or HHV-6, and all the combined infections were cases of UC, indicating a higher rate of subsequent total colorectal
resection in patients with mixed infections than in patients with only one type of HHV detected [, In the transplantation
field, some reports have argued that HHV-6 and CMV infections interact Q191 therefore, understanding the mixed
infection status of HHVs may be important for the treatment of IBD. Looking at the relationship with new coronaviruses
(SARS-CoV-2) , there are reports suggesting that SARS-CoV-2 may induce reactivation of HSV-1, EBV, and HHV-6/7, and
a case of herpes zoster (VZV reactivation) in a patient with coronavirus disease 2019 (COVID-19) 2213l f SARS-CoV-2
infection becomes common, vigilance against HHV reactivation may become more crucial. In addition, it is known that the
risk of herpes zoster increases during administration of Janus kinase (JAK) inhibitors 241 which may require further
attention and discussion of the need for a herpes zoster vaccine.

| 2. B-Herpesviruses in Inflammatory Bowel Diseases

Although the seroprevalence varies depending on the socioeconomic status of countries, 83% (95% uncertainty interval:
78-88) of the general population are seropositive for CMV 22, The virus remains with the host latently in cells of the early
myeloid lineage, including granulocyte—macrophage progenitors and CD14+ monocytes, and endothelial cells 287, The
latent CMV can be reactivated under immunocompromised status, such as patients with AIDS, organ transplantation,
hematological malignancy, cancer therapy, and corticosteroid therapy 28!, driven by inflammation 29, TNF-a can directly
stimulate firing of the CMV immediate—early promoter and CMV reactivation 1720 CMV colitis, which occurs most
commonly in the gastrointestinal tract, can develop in patients with IBD, especially in UC, and this is associated with a



significant clinical morbidity, such as a toxic megacolon, requirement of colectomy, and high mortality rate [2122]
Regarding risk factors for CMV colitis in UC, these include: higher age, higher activity of mucosal inflammation, and use of
immunosuppressive treatment, including corticosteroids and thiopurines, but not TNF-a inhibitors (4.

CMV infection can be associated not only with activity of UC and treatment, but also initiation and exacerbation of UC. In
fact, several papers showed that colonic mucosa of UC patients have higher prevalence of CMV DNA than that of normal
and CD patients 231241251 |n our previous study, we described that the prevalence of CMV DNA in colonic mucosa in
patients with UC (13.9%) was higher than that in the control group (3.4%) and patients with CD (0%) [&. As
seroprevalence of CMV in developed countries is generally lower than in developing countries, the seroprevalence of
CMV 13 and prevalence of IBD 28 are negatively correlated ( Figure 1). This correlation indicates that CMV infection per
se is not a key etiology of IBD.
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Figure 1. Relationship between seroprevalence of cytomegalovirus and prevalence of inflammatory bowel disease. The
data of cytomegalovirus (CMV) seroprevalence and inflammatory bowel disease (IBD) prevalence were collected from
publications by Zuhair M et al. [42] and Ng SC et al. [53], respectively; y = =10.47x + 994.4, R2 = 0.5154, P = 0.0002.

CMV infection is clinically diagnosed based on positive serology, histopathological detection of owl's eye inclusions and/or
immunohistochemically stained cells, or PCR for CMV DNA in clinical samples such as blood, stool, or colonic mucosal
specimens. PCR for CMV detection is reported to be more sensitive than immunohistochemistry 2428 Therefore,
guantitative real-time PCR performed for samples of colonic mucosa would be a useful assay for accurate diagnosis of
CMV colitis 22, The therapeutic strategy for CMV infection in flared UC is still controversial. It is not easy to determine
whether detected CMV in inflamed colonic mucosa is a pathogen or bystander. In fact, some studies showed the efficacy
of antiviral treatment with ganciclovir or foscarnet for CMV infection in active UC patients, but others did not. A meta-
analysis of 15 studies showed that antiviral treatment benefited only a subgroup of UC patients who were refractory to
corticosteroids, whereas no benefit was observed in the overall UC population BY. It is proposed that UC patients with
high viral load detected by guantitative PCR in colonic mucosa should be a reasonable indication of antiviral treatment
from recent studies; the majority of patients with a high viral load had a response to antiviral treatment B and high viral
load in colonic mucosa predicted the failure of corticosteroids and short-term risk of colectomy 21,

Studies of HHV-6-associated colitis are very limited [E3I241 although HHV-6/7 reactivation can cause encephalitis in
immunocompromised patients B2, Our previous study showed that HHV-6 was detected in 9.2% of colonic mucosa
samples of IBD patients; however, there was no difference in the prevalence among UC patients, CD patients, and the
healthy controls . Moreover, no significant risk factors associated with HHV-6 infection were found in the logistic
regression analysis, indicating that HHV-6 infection in the colon is not related to mucosal inflammation in IBD (€],



| 3. Co-Reactivation of Human Herpesviruses

Some HHVs, such as CMV and EBV, are clinically relevant viruses and can be reactivated in immunodeficient,
immunosuppressed, and immunosenescent states B8I37 therefore, co-reactivation of herpesviruses has been reported
as clinically important. A recent study showed that older patients under high intensity immunosuppressive treatment
and/or chemotherapy had a higher frequency of EBV co-reactivation with CMV viremia [28l. Co-reactivation of HSV and
CMV was frequently seen among patients with severe acute respiratory distress syndrome (ARDS) B9, Regarding
patients with acute graft-versus-host disease (GVHD), co-reactivation of CMV and EBV was associated with poor
prognosis after allogeneic stem cell transplantation 9. In terms of IBD, we previously reported that combined infection of
EBV or HHV-6 with CMV could be associated with pathogenesis of UC and poor clinical outcome &, We described that 5
of 11 (45%) and 1 of 11 (9%) UC patients with CMV also have co-existing EBV and HHV-6 infection, respectively, and a
combined infection by EBV or HHV-6 with CMV is independently and significantly associated with an increased risk of
colectomy in patients with UC [, In line with our study, Nahar S et al. evaluated the prevalence of HHVs in stool samples,
which demonstrated a prevalence of CMV, EBV, and HHV-6 of 36.6%, 36.6%, and 11.3%, respectively, and a higher rate
of co-existence of CMV and EBV and/or HHV-6 in patients with active UC (24.1%) 41, HHV-6 could be a co-factor for the
development of CMV infection in patients undergoing transplantation L1911 and CMV primary infection could induce EBV
reactivation . These findings suggest that such interactions between CMV and other HHVs might promote mucosal
inflammation in IBD, particularly in UC. Therefore, further basic and clinical research would be needed to clarify the role of
co-reactivation of HHVs in IBD.

| 4. Human Herpesviruses in the Era of COVID-19

COVID-19, which is caused by SARS-CoV-2, can infect multiple organs, not only the lungs, but epithelial cells and the
gastrointestinal tract #2. Most individuals infected with SARS-CoV-2 have a mild to moderate disease course, while some
of them progress to severe or critical disease, such as ARDS, pulmonary edema, cytokine storm, diffuse coagulopathy,
and multiple organ failure 43l and require intensive care with mechanical ventilation/extracorporeal membrane
oxygenation for respiratory support 44, Therefore, therapies for moderate to severe COVID-19 require antiviral and
immunomodulatory treatment, such as corticosteroids, anti-interleukin 6 receptor antibody, and inhibitors for the JAK
pathway and spleen tyrosine kinase 2. That distinct phenotype could be characterized by host immune responses.
Hadjadj J et al. showed that impaired IFN type | activity, which was characterized by no IFN-B and low IFN-a production
and activity, was associated with a persistent blood viral load, exacerbated inflammatory responses, and disease severity.
These backgrounds can influence other viral infections. Several observational studies showed that patients with herpes
zoster and pityriasis rosea, which is associated with reactivation of HHV-6/7, increased in number during the COVID-19
pandemic 23] Critical COVID-19 patients were reported to develop EBV, CMV, and HHV-6 reactivations while in the
intensive care unit (ICU) 481, A suggestive clinical case report showed that a critical COVID-19 patient simultaneously
worsened with reactivation of HSV-1 and VZV identified by next-generation sequencing from blood and sputum “4. Co-
reactivation of these herpesviruses, on the other hand, was reported to be associated with a prolonged mechanical
ventilation duration, extracorporeal membrane oxygenation (ECMO) duration, ICU stay, and hospital stay 2. These data
collectively indicate that COVID-19 pneumonia could lead to a vicious cycle of co-reactivation of latent viruses and
aggravation the COVID-19 disease course, and possibly severity of enterocolitis in IBD patients with COVID-19.

Another influence of the COVID-19 pandemic on other infections is a decline in regular check-ups and routine
vaccinations. The childhood vaccination rate among 16-month-olds, which includes VZV, in Texas declined by 58% during
the COVID-19 pandemic 48! A cohort in Michigan also showed a reduction in childhood vaccination, especially in 5-16-
month-olds, during the COVID-19 pandemic 9. Efforts such as educating healthcare workers and parents are necessary
to ensure that appropriate vaccinations continue to be provided during a pandemic.

The COVID-19 pandemic and lockdown, as several studies reported, could cause lifestyle changes and psychological
stress BUBLIB2GI] |n patients with IBD, lifestyle factors, such as smoking or drug adherence, and psychological stresses
were reported to significantly influence the disease activity B4BSI56I57 The pandemic and lockdown also resulted in
reduced access to face-to-face outpatient clinics for IBD patients and diagnostic examinations, such as endoscopy 28159,
Taken together, the pandemic and lockdown would change patients’ symptoms and the clinical course of IBD.

References

1. Abraham, C.; Cho, J.H. Inflammatory Bowel Disease. N. Engl. J. Med. 2009, 361, 2066—2078.

2. Kaser, A.; Zeissig, S.; Blumberg, R.S. Inflammatory Bowel Disease. Annu. Rev. Immunol. 2010, 28, 573-621.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

. Norman, J.M.; Handley, S.A.; Baldridge, M.T.; Droit, L.; Liu, C.Y.; Keller, B.C.; Kambal, A.; Monaco, C.L.; Zhao, G.;

Fleshner, P.; et al. Disease-Specific Alterations in the Enteric Virome in Inflammatory Bowel Disease. Cell 2015, 160,
447-460.

. Clooney, A.G.; Sutton, T.D.; Shkoporov, A.N.; Holohan, R.K.; Daly, K.M.; O’'Regan, O.; Ryan, F.; Draper, L.A.; Plevy,

S.E.; Ross, R.; et al. Whole-Virome Analysis Sheds Light on Viral Dark Matter in Inflammatory Bowel Disease. Cell
Host Microbe 2019, 26, 764—778.€5.

. Tarris, G.; De Rougemont, A.; Charkaoui, M.; Michiels, C.; Martin, L.; Belliot, G. Enteric Viruses and Inflammatory

Bowel Disease. Viruses 2021, 13, 104.

. Cohen, J.1. Herpesvirus latency. J. Clin. Investig. 2020, 130, 3361-3369.

. Jentzer, A.; Veyrard, P.; Roblin, X.; Saint-Sardos, P.; Rochereau, N.; Paul, S.; Bourlet, T.; Pozzetto, B.; Pillet, S.

Cytomegalovirus and Inflammatory Bowel Diseases (IBD) with a Special Focus on the Link with Ulcerative Colitis (UC).
Microorganisms 2020, 8, 1078.

. Hosomi, S.; Watanabe, K.; Nishida, Y.; Yamagami, H.; Yukawa, T.; Otani, K.; Nagami, Y.; Tanaka, F.; Taira, K.; Kamata,

N.; et al. Combined Infection of Human Herpes Viruses: A Risk Factor for Subsequent Colectomy in Ulcerative Colitis.
Inflamm. Bowel Dis. 2018, 24, 1307-1315.

. Aalto, S.M.; Linnavuori, K.; Peltola, H.; Vuori, E.; Weissbrich, B.; Schubert, J.; Hedman, L.; Hedman, K.

Immunoreactivation of Epstein-Barr virus due to cytomegalovirus primary infection. J. Med. Virol. 1998, 56, 186—191.

Mendez, J.C.; Dockrell, D.; Espy, M.J.; Smith, T.F.; Wilson, J.A.; Harmsen, W.S.; lIstrup, D.; Paya, C.V. Human (-
Herpesvirus Interactions in Solid Organ Transplant Recipients. J. Infect. Dis. 2001, 183, 179-184.

Harma, M.; Hockerstedt, K.; Lyytikainen, O.; Lautenschlager, I. HHV-6 and HHV-7 antigenemia related to CMV infection
after liver transplantation. J. Med. Virol. 2006, 78, 800—805.

Maia, C.M.F.,; Marques, N.P.; de Lucena, E.H.G.; de Rezende, L.F.; Martelli, D.R.B.; Martelli-Junior, H. Increased
number of Herpes Zoster cases in Brazil related to the COVID-19 pandemic. Int. J. Infect. Dis. 2021, 104, 732—-733.

Dursun, R.; Temiz, S.A. The clinics of HHV -6 infection in COVID -19 pandemic: Pityriasis rosea and Kawasaki disease.
Dermatol. Ther. 2020, 33, e13730.

Colombel, J.-F. Herpes Zoster in Patients Receiving JAK Inhibitors for Ulcerative Colitis: Mechanism, Epidemiology,
Management, and Prevention. Inflamm. Bowel Dis. 2018, 24, 2173-2182.

Zuhair, M.; Smit, G.S.A.; Wallis, G.; Jabbar, F.; Smith, C.; Devleesschauwer, B.; Griffiths, P. Estimation of the worldwide
seroprevalence of cytomegalovirus: A systematic review and meta-analysis. Rev. Med Virol. 2019, 29, e2034.

Elder, E.; Sinclair, J. HCMV latency: What regulates the regulators? Med. Microbiol. Immunol. 2019, 208, 431-438.

Sinzger, C.; Adler, B. Endothelial cells in human cytomegalovirus infection: One host cell out of many or a crucial target
for virus spread? Thromb. Haemost. 2009, 102, 1057-1063.

Nakase, H.; Herfarth, H. Cytomegalovirus Colitis, Cytomegalovirus Hepatitis and Systemic Cytomegalovirus Infection:
Common Features and Differences. Inflamm. Intest. Dis. 2016, 1, 15-23.

Soderberg-Nauclér, C.; Streblow, D.N.; Fish, K.N.; Allan-Yorke, J.; Smith, P.P.; Nelson, J.A. Reactivation of Latent
Human Cytomegalovirus in CD14 + Monocytes Is Differentiation Dependent. J. Virol. 2001, 75, 7543—-7554.

Nakase, H.; Chiba, T. TNF-a is an important pathogenic factor contributing to reactivation of cytomegalovirus in
inflamed mucosa of colon in patients with ulcerative colitis: Lesson from clinical experience. Inflamm. Bowel Dis. 2010,
16, 550-551.

Orloff, J.J.; Saito, R.; Lasky, S.; Dave, H. Toxic megacolon in cytomegalovirus colitis. Am. J. Gastroenterol. 1989, 84,
794-797.

Papadakis, K.A.; Tung, J.K.; Binder, S.W.; Kam, L.Y.; Abreu, M.T.; Targan, S.R.; Vasiliauskas, E.A. Outcome of
cytomegalovirus infections in patients with inflammatory bowel disease. Am. J. Gastroenterol. 2001, 96, 2137-2142.

Koffron, A.; Varghese, T.; Hummel, M.; Yan, S.; Kaufman, D.; Fryer, J.; Leventhal, J.; Stuart, F.; Abecassis, M.
Immunosuppression is not required for reactivation of latent murine cytomegalovirus. Transplant. Proc. 1999, 31, 1395—
1396.

Takahashi, Y.; Tange, T. Prevalence of Cytomegalovirus Infection in Inflammatory Bowel Disease Patients. Dis. Colon
Rectum 2004, 47, 722-726.

Kndsel, T.; Schewe, C.; Petersen, N.; Dietel, M.; Petersen, |. Prevalence of infectious pathogens in Crohn’s disease.
Pathol. Res. Pr. 2009, 205, 223-230.



26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

Ng, S.C.; Shi, H.Y.; Hamidi, N.; Underwood, F.E.; Tang, W.; Benchimol, E.l.; Panaccione, R.; Ghosh, S.; Wu, J.C.Y,;
Chan, F.K.L.; et al. Worldwide incidence and prevalence of inflammatory bowel disease in the 21st century: A
systematic review of population-based studies. Lancet 2017, 390, 2769-2778.

Brainard, J.A.; Greenson, J.K.; Vesy, C.J.; Tesi, R.J.; Papp, A.C.; Snyder, P.J.; Western, L.; Prior, T.W. Detection of
cytomegalovirus in liver transplant biopsies. A comparison of light microscopy, immunohistochemistry, duplex PCR and
nested PCR. Transplantation 1994, 57, 1753-1757.

Muir, S.W.; Murray, J.; Farquharson, M.A.; Wheatley, D.J.; McPhaden, A.R. Detection of cytomegalovirus in upper
gastrointestinal biopsies from heart transplant recipients: Comparison of light microscopy, immunocytochemistry, in situ
hybridisation, and nested PCR. J. Clin. Pathol. 1998, 51, 807-811.

Yoshino, T.; Nakase, H.; Ueno, S.; Uza, N.; Inoue, S.; Mikami, S.; Matsuura, M.; Ohmori, K.; Sakurai, T.; Nagayama, S.;
et al. Usefulness of quantitative real-time PCR assay for early detection of cytomegalovirus infection in patients with
ulcerative colitis refractory to immunosuppressive therapies. Inflamm. Bowel Dis. 2007, 13, 1516-1521.

Shukla, T.; Bruining, D.H.; Singh, S.; Loftus, E.V.; McCurdy, J.D. Antiviral Therapy in Steroid-refractory Ulcerative Colitis
with Cytomegalovirus. Inflamm. Bowel Dis. 2015, 21, 2718-2725.

Roblin, X.; Pillet, S.; Oussalah, A.; Berthelot, P.; Del Tedesco, E.; Phelip, J.-M.; Chambonniére, M.-L.; Garraud, O.;
Peyrin-Biroulet, L.; Pozzetto, B. Cytomegalovirus Load in Inflamed Intestinal Tissue Is Predictive of Resistance to
Immunosuppressive Therapy in Ulcerative Colitis. Am. J. Gastroenterol. 2011, 106, 2001-2008.

Jain, S.; Namdeo, D.; Sahu, P.; Kedia, S.; Sahni, P;; Das, P.; Sharma, R.; Gupta, V.; Makharia, G.; Dar, L.; et al. High
mucosal cytomegalovirus DNA helps predict adverse short-term outcome in acute severe ulcerative colitis. Intest. Res.
2020.

Lamoth, F; Jayet, P.; Aubert, J.; Rotman, S.; Mottet, C.; Sahli, R.; Lautenschlager, |.; Pascual, M.; Meylan, P. Case
Report: Human herpesvirus 6 reactivation associated with colitis in a lung transplant recipient. J. Med. Virol. 2008, 80,
1804-1807.

Delbridge, M.S.; Karim, M.S.; Shrestha, B.M.; McKane, W. Colitis in a renal transplant patient with human herpesvirus-
6 infection. Transpl. Infect. Dis. 2006, 8, 226—228.

Ongradi, J.; Ablashi, D.V.; Yoshikawa, T.; Stercz, B.; Ogata, M. Roseolovirus-associated encephalitis in
immunocompetent and immunocompromised individuals. J. Neurovirol. 2016, 23, 1-19.

Stowe, R.P.; Kozlova, E.V.; Yetman, D.L.; Walling, D.M.; Goodwin, J.S.; Glaser, R. Chronic herpesvirus reactivation
occurs in aging. Exp. Gerontol. 2007, 42, 563-570.

Stowe, R.P.; Peek, M.K.; Cutchin, M.; Goodwin, J.S. Reactivation of herpes simplex virus type 1 is associated with
cytomegalovirus and age. J. Med. Virol. 2012, 84, 1797-1802.

Hatayama, Y.; Hashimoto, Y.; Motokura, T. Frequent co-reactivation of Epstein-Barr virus in patients with
cytomegalovirus viremia under immunosuppressive therapy and/or chemotherapy. J. Int. Med. Res. 2020, 48.

Hraiech, S.; Bonnardel, E.; Guervilly, C.; Fabre, C.; Loundou, A.; Forel, J.-M.; Adda, M.; Parzy, G.; Cavalille, G.;
Coiffard, B.; et al. Herpes simplex virus and Cytomegalovirus reactivation among severe ARDS patients under veno-
venous ECMO. Ann. Intensive Care 2019, 9, 1-8.

Zhou, J.-R.; Shi, D.-Y.; Wei, R.; Wang, Y.; Yan, C.-H.; Zhang, X.-H.; Xu, L.-P.; Liu, K.-Y.; Huang, X.-J.; Sun, Y.-Q. Co-
Reactivation of Cytomegalovirus and Epstein-Barr Virus Was Associated with Poor Prognosis After Allogeneic Stem
Cell Transplantation. Front. Immunol. 2021, 11.

Nahar, S.; Iraha, A.; Hokama, A.; Uehara, A.; Parrott, G.; Ohira, T.; Kaida, M.; Kinjo, T.; Kinjo, T.; Hirata, T.; et al.
Evaluation of a multiplex PCR assay for detection of cytomegalovirus in stool samples from patients with ulcerative
colitis. World J. Gastroenterol. 2015, 21, 12667-12675.

Wadman, M.; Couzin-Frankel, J.; Kaiser, J.; Matacic, C. A rampage through the body. Science 2020, 368, 356—360.

Jin, Y.; Yang, H.; Ji, W.; Wu, W.; Chen, S.; Zhang, W.; Duan, G. Virology, Epidemiology, Pathogenesis, and Control of
COVID-19. Viruses 2020, 12, 372.

Schmidt, M.; Hajage, D.; Lebreton, G.; Monsel, A.; Voiriot, G.; Levy, D.; Baron, E.; Beurton, A.; Chommeloux, J.; Meng,
P.; et al. Extracorporeal membrane oxygenation for severe acute respiratory distress syndrome associated with
COVID-19: A retrospective cohort study. Lancet Respir. Med. 2020, 8, 1121-1131.

Izda, V.; Jeffries, M.A.; Sawalha, A.H. COVID-19: A review of therapeutic strategies and vaccine candidates. Clin.
Immunol. 2021, 222, 108634.

Simonnet, A.; Engelmann, |.; Moreau, A.-S.; Garcia, B.; Six, S.; El Kalioubie, A.; Robriquet, L.; Hober, D.; Jourdain, M.
High incidence of Epstein-Barr virus, cytomegalovirus, and human-herpes virus-6 reactivations in critically ill patients



47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

with COVID-19. Infect. Dis. Now 2021, 51, 296-299.

Xu, R.; Zhou, Y.; Cai, L.; Wang, L.; Han, J.; Yang, X.; Chen, J.; Ma, C.; Shen, L. Co-reactivation of the human
herpesvirus alpha subfamily (herpes simplex virus-1 and varicella zoster virus) in a critically ill patient with COVID-19.
Br. J. Dermatol. 2020, 183, 1145-1147.

Nuzhath, T.; Ajayi, K.V.; Fan, Q.; Hotez, P.; Colwell, B.; Callaghan, T.; Regan, A.K. Childhood immunization during the
COVID-19 pandemic in Texas. Vaccine 2021, 39, 3333-3337.

Bramer, C.A.; Kimmins, L.M.; Swanson, R.; Kuo, J.; Vranesich, P.; Jacques-Carroll, L.A.; Shen, A.K. Decline in child
vaccination coverage during the COVID-19 pandemic—Michigan Care Improvement Registry, May 2016—May 2020.
Arab. Archaeol. Epigr. 2020, 20, 1930-1931.

Di Renzo, L.; Gualtieri, P.; Pivari, F.; Soldati, L.; Attina, A.; Cinelli, G.; Leggeri, C.; Caparello, G.; Barrea, L.; Scerbo, F;
et al. Eating habits and lifestyle changes during COVID-19 lockdown: An ltalian survey. J. Transl. Med. 2020, 18, 229.

Chopra, S.; Ranjan, P.; Singh, V.; Kumar, S.; Arora, M.; Hasan, M.S.; Kasiraj, R.; Suryansh; Kaur, D.; Vikram, N.K.; et
al. Impact of COVID-19 on lifestyle-related behaviours- a cross-sectional audit of responses from nine hundred and
ninety-five participants from India. Diabetes Metab. Syndr. Clin. Res. Rev. 2020, 14, 2021-2030.

Malta, D.C.; Szwarcwald, C.L.; Barros, M.B.D.A.;: Gomes, C.S.; Machado, i.E.; Janior, P.R.B.D.S.; Romero, D.E.; Lima,
M.G.; Damacena, G.N.; Pina, M.D.F,; et al. The COVID-19 Pandemic and changes in adult Brazilian lifestyles: A cross-
sectional study, 2020. Epidemiol. Servicos Saude 2020, 29, e2020407.

Poelman, M.P,; Gillebaart, M.; Schlinkert, C.; Dijkstra, S.C.; Derksen, E.; Mensink, F.; Hermans, R.C.; Aardening, P.; de
Ridder, D.; de Vet, E. Eating behavior and food purchases during the COVID-19 lockdown: A cross-sectional study
among adults in the Netherlands. Appetite 2021, 157, 105002.

Mitra, D.; Hodgkins, P.; Yen, L.; Davis, K.L.; Cohen, R.D. Association between oral 5-ASA adherence and health care
utilization and costs among patients with active ulcerative colitis. BMC Gastroenterol. 2012, 12, 132.

Ananthakrishnan, A.N.; Long, M.D.; Martin, C.F.; Sandler, R.S.; Kappelman, M.D. Sleep Disturbance and Risk of Active
Disease in Patients with Crohn’s Disease and Ulcerative Colitis. Clin. Gastroenterol. Hepatol. 2013, 11, 965-971.

Ali, T.; Madhoun, M.F.; Orr, W.C.; Rubin, D.T. Assessment of the Relationship between Quality of Sleep and Disease
Activity in Inflammatory Bowel Disease Patients. Inflamm. Bowel Dis. 2013, 19, 2440-2443.

Rozich, J.J.; Holmer, A.; Singh, S. Effect of Lifestyle Factors on Outcomes in Patients with Inflammatory Bowel
Diseases. Am. J. Gastroenterol. 2020, 115, 832-840.

Saibeni, S.; Scucchi, L.; Dragoni, G.; Bezzio, C.; Miranda, A.; Ribaldone, D.G.; Bertani, A.; Bossa, F.; Allocca, M.; Buda,
A.; et al. Activities related to inflammatory bowel disease management during and after the coronavirus disease 2019
lockdown in Italy: How to maintain standards of care. United Eur. Gastroenterol. J. 2020, 8, 1228-1235.

Maruyama, H.; Hosomi, S.; Nebiki, H.; Fukuda, T.; Nakagawa, K.; Okazaki, H.; Yamagami, H.; Hara, J.; Tanigawa, T.;
Machida, H.; et al. Gastrointestinal endoscopic practice during COVID-19 pandemic: A multi-institutional survey. Rom.
J. Intern. Med. 2020, 59, 166-173.

Retrieved from https://encyclopedia.pub/entry/history/show/34363



