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Dear colleagues,
In the current issue, the editorial by Tourkochristou 

et al. discusses the immunopathology of SARS-Cov-2 
co-infection with influenza virus, providing details on 
the host background immune responses related to 
these viruses. The editorial by Tsounis et al. provides an 
update on the recent reports of severe acute hepatitis 
of unknown aetiology in previously healthy children 
across multiple countries. The editorial by Pastras et al. 
summarizes the clinical characteristics of monkeypox 
outbreak and discusses the main therapeutic options 
in this setting. The editorial by Kyrousi et al. describes 
the role of brain organoids as a model system for study-
ing human-specific mechanisms of brain development 
and disease.

The original article by Karaivazoglou et al. inves-
tigates the impact of the first lockdown imposed 
throughout Greece in spring 2020 on inflammatory 
bowel disease (IBD) patients’ psychological function-
ing. Moreover, this issue includes two reviews. The 

first review, by Chaveles I. demonstrates the most 
recent guidelines for the surgical management of 
early-stage breast cancer from the breast surgeon’s 
point of view. The review, by Karamanis et al. presents 
data on the treatment of COVID-19 infections in 
older adults with dementia, COVID-19 crisis-related 
changes in dementia management and the increase 
of caregiver burden. 

Lastly, this issue includes a case report by Topis et 
al. which depicts an unusual case of complicated py-
osalpinx and peritonitis after a hysterosalpingography 
examination and the treatment which was employed.

Yours sincerely

C. Triantos
Associate Professor in Internal Medicine
and Gastroenterology Faculty of Medicine,
School of Health Sciences, University of Patras
Editor-in-Chief of the journal “ACHAIKI IATRIKI”



The immunopathology of SARS-Cov-2  
co-infection with influenza virus

Evanthia Tourkochristou1, Markos Marangos2
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INTRODUCTION
The emergence of Covid-19 in the influenza season 

has posed a new challenge to the healthcare system, 
regarding the clinical impact of a potent co-infection on 
disease severity and health-service demand. Covid-19 
and seasonal influenza can be detrimental for the same 
high-risk groups, including persons of older age, persons 
with chronic co-morbidities and residents of long-term 
care facilities [1,2]. Pulmonary immunopathology is the 
leading cause of mortality in both SARS-Cov-2 and influ-
enza infections, as the host’s response to viral invasion 
could be deleterious and contribute to severe disease 
phenotypes. There is experimental evidence, report-
ing that pre-infection with influenza virus significantly 
promotes SARS-CoV-2 virus entry and infectivity in cells 
and animals [3]. However, investigation of the impact 
of SARS-Cov-2 and influenza co-existence on clinical 
outcomes, immunopathology and tissue repair follow-
ing viral lower respiratory tract infection is still ongo-
ing. The understanding of the mechanisms underlying 
the pathologic interaction between SARS-Cov-2 and 
influenza virus is of high clinical significance to inform 
treatment and control strategies for the effective man-
agement of all sets of patients.

An overview of SARS-Cov-2 and influenza viruses 
Influenza viruses are enveloped segmented, single-

stranded, negative sense RNA viruses of the Orthomyxo-
viridae family, which includes four genera, influenza 
virus A–D (IAV, IBV, ICV and IDV) [4,5]. Coronaviruses are 

enveloped single-stranded non-segmented RNA viruses 
of the Coronaviridae family, which are classified into four 
genera (alphacoronaviruses, betacoronaviruses, gamma-
coronaviruses and deltacoronaviruses) [6]. Respiratory 
epithelial cells (types I and II alveolar epithelial cells) are 
the primary targets of both influenza and SARS-Cov-2 
viruses, which use specific surface receptors to enter host 
cells. Considering that these two viruses can infect the 
same types of respiratory cells, SARS-Cov-2 co-infection 
with influenza viruses could have a negative impact 
on disease course and clinical outcomes. The haemag-
glutinin (HA) and neuraminidase (NA) glycoproteins of 
influenza viruses bind to epithelial cell surface sialosac-
charides (SA) and the spike protein of SARS-Cov-2 uses 
the transmembrane angiotensin converting enzyme 2 
(ACE2) receptor for epithelial cell entry. HA and spike 
protein are processed by specific host proteases to 
initiate virus-host cell fusion. Other types of epithelial 
cells, including the intestinal epithelial cells, endothelial 
cells and renal parenchymal cells are also infected by 
SARS-Cov-2. Thus, SARS-Cov-2 shows extensive extrapul-
monary complications compared to influenza viruses, 
which affect mainly the upper and lower respiratory 
tract [7]. Years of prior influenza exposure and national 
implementation of influenza vaccination policies that 
contribute to a significant level of population immunity 
seem to be responsible for a lower influenza R0 (1.28) 
compared to SARS-Cov-2 R0 (3.6-6.1), as pre-existing 
immunity to SARS-Cov-2 is lacking [8,9]. Elucidation of 
viral dynamics and immune-encountering through time, 
could provide useful guidance to the investigation of 
the disease course and effective management of SARS-
Cov-2 co-infection with influenza viruses. 

Key words: SARS-Cov-2, influenza; viruses; co-infection; 
immunopathology
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Host background immunity of SARS-Cov-2 
co-infection with influenza viruses and 
pathophysiology

Common immune responses initiate after invasion 
of both SARS-Cov-2 and influenza viruses into the host 
cells. Respiratory epithelial cells, after encountering the 
SARS-Cov-2 and influenza viruses produce antiviral and 
chemotactic molecules, which recruit innate effector 
cells, including natural killer cells, monocytes, dendritic 
cells (DCs) and neutrophils. Pathogen recognition recep-
tors (PRRs) present on innate immune cells, recognize the 
viral particles by binding to viral conserved components 
called pathogen associated molecular patterns (PAMPs), 
initiating a signaling cascade that results in the activa-
tion of transcription factors (NF-Κβ, IRFs) and induction 
of gene expression of pro-inflammatory cytokines and 
anti-viral peptides. Production of pro-inflammatory 
cytokines by host cells is associated with infection with 
IAV or SARS-CoV-2 [10]. Elevated inflammatory cytokines 
may be involved in the induction of endothelial leak and 
contribute to pathogenesis. A systemic inflammatory 
response with the excessive activation of immune cells 
and proinflammatory mediators such as IFN-α, IL-1β, 
and IL-6, that lead to lung injury and respiratory failure 
characterizes the COVID-19- associated severe cases [11]. 
High levels of cytokines have been observed in the lung 
of SARS-Cov-2 and influenza infected patients and side 
effects could be attributed to abnormal levels of specific 
cytokines [12]. SARS-Cov-2 and influenza virus infection 
of the alveolar capillary endothelium could contribute 
to pulmonary edema and venous thromboembolism, 
probably through cytokine-induced endothelial activa-
tion or cell death. Activated neutrophils in the respira-
tory epithelium release neutrophil extracellular traps 
(NETs). NETs have been associated with tissue damage, 
hypercoagulability, and thrombosis, as they directly 
cause endothelial and epithelial cell death, promote 
thrombosis by acting as a scaffold and activating plate-
lets, recruit pro-coagulation factors, bind von Willebrand 
factor (vWF) and fibrin to recruit platelets, and enhance 
production of inflammatory cytokines by immune cells 
[13]. Enhanced adhesion and activation of platelets 
during both influenza and SARS-CoV-2 infection could 
amplify the inflammatory response, resulting in further 
endothelial activation, vascular leak and disseminated 
intravascular coagulation. Activated platelets can release 
inflammatory cytokines and chemokines, which induce 
endothelial expression of cell adhesion molecules such 
as ICAM-1, VCAM-1, E-Selectin, and P-Selectin and pro-

inflammatory cytokines and chemokines such as IL-6, 
IL-8 and MCP-1 (CCL2). Many inflammatory mediators 
such as vascular endothelial growth factor (VEGF) can 
induce the phosphorylation and endocytosis of major 
protein of endothelial adherents junctions, thereby 
disrupting endothelial barrier function [13] (Figure 1).

Initiation of adaptive immune responses is crucial 
for an effective coordinated immune response against 
the virus and achievement of immune homeostasis. 
Adaptive immunity begins when naïve and memory T 
lymphocytes recognize SARS-Cov-2 and influenza viral 
antigens presented by major histocompatibility complex 
(MHC) proteins on the surface of DCs, migrated from 
lungs to T-cell zone of the draining lymph nodes. In 
particular, T helper cells (CD4+ T cells, Th) are activated 
through binding to viral peptides on MHC-II molecules 
and differentiate into Th subpopulations with separate 
functions. Th1 cells express antiviral cytokines, such as 
IFN-γ, TNF, and IL-2 and activate alveolar macrophages 
to phagocyte viral particles, whereas Th2 cells produce 
IL-4 and IL-13 to promote B cell responses and antibody 
production. T regulatory cells play a major role in modu-
lating immune responses, establishing the immune 
homeostasis. CD8+ T cells are also activated by DCs and 
differentiate into cytotoxic T lymphocytes (CTLs), which 
produce cytokines and effector molecules to restrict viral 
replication and kill virus-infected cells [10,14]. In severe 
Covid-19 disease secretion of IL-4, IL-5, IL-13, and IL-10 
cytokines by Th2 cells delays clearance of the virus via 
inhibition of anti-viral responses. In mild Covid-19 Th1 
responses and activated macrophages, CTLs and B cells 
play major role in viral clearance. TNF-α and IFN-γ induce 
antiviral responses directly through their receptors on 
the epithelial surfaces of the lung [12]. In influenza 
infection, tissue damage, pathogen removal and the 
inflammatory response processing the acute lung injury 
infection are under the effect of T helper polarization. 
TNF-α and IFN-γ cytokines induce antiviral responses 
in the lung and IL-1 increases IgM antibody responses. 
Th2 cells by secreting IL-4, IL-5 and IL-13 suppress an-
tiviral immune responses, activate natural killer T cells, 
eosinophil, macrophage, and mast cells and contribute 
to elevating eosinophil infiltration in the lungs, result-
ing in changes of the contractile apparatus of airway 
smooth muscle, macrophage polarization, following 
mucus production, and elevating aryl hydrocarbon 
receptor (AHR) and goblet cell metaplasia [12] (Figure 1).

Although SARS-Cov-2 and influenza viruses induce 
common immune responses, understanding of their 
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Figure 1. Host immunity of SARS-Cov-2 co-infection with influenza viruses and pathophysiology. Haemagglutinin (HA) and neuraminidase 
(NA) glycoproteins of influenza viruses bind to epithelial cell surface sialosaccharides (SA) and spike (S) protein of SARS-Cov-2 relies on 
transmembrane angiotensin converting enzyme 2 (ACE2) receptor for epithelial cell entry. Respiratory epithelial cells (alveolar type I and 
alveolar type II cells), after encountering with the SARS-Cov-2 and influenza viruses produce antiviral and chemotactic molecules, which 
recruit innate effector cells, including natural killer cells, monocytes, dendritic cells (DCs) and neutrophils. Cytokine-induced endothelial 
activation or cell death could contribute to pulmonary edema and venous thromboembolism. Activated neutrophils in the respiratory 
epithelium release neutrophil extracellular traps (NETs), leading probably to tissue damage, hypercoagulability, and thrombosis, as they 
directly cause endothelial and epithelial cell death, promote thrombosis by acting as a scaffold and activating platelets and recruit pro-
coagulation factors. Activated platelets can release inflammatory cytokines and chemokines, which induce endothelial expression of cell 
adhesion molecules such as ICAM-1, P-Selectin. Many inflammatory mediators such as vascular endothelial growth factor (VEGF) can disrupt 
endothelial barrier function. T helper cells (CD4+ T cells, Th) are activated by DCs, express antiviral cytokines (IFN-γ, TNF, IL-2) that activate 
alveolar macrophages to phagocyte viral particles and CD4+ T cells also produce IL-4 and IL-13 to promote B cell responses and antibody 
production. Cytotoxic T lymphocytes (CTLs) produce cytokines and effector molecules to restrict viral replication and kill virus-infected 
cells. In mild Covid-19 Th1 responses and activated macrophages, CTLs and B cells play major role in viral clearance. In influenza infection, 
TNF-α and IFN-γ cytokines induce antiviral responses in the lung and IL-1 increases IgM antibody responses. Th2 cells by secreting IL4, 
IL-5 and IL-13 suppress antiviral immune responses, contribute to elevating eosinophil infiltration in the lungs, resulting in changes of the 
contractile apparatus of airway smooth muscle and mucus production.

correlation is still ongoing. A possible impact of influ-
enza specific T cell immunity on immune responses to 
SARS-CoV-2 has been suggested. Influenza HIN1 antigen 
specific CD4+ T cells have been found in 92% COVID+ 
and 76% COVID- subjects and exhibited a strong direct 
correlation with SARS-CoV-2 specific CD4+ T cells [15]. A 
potent interaction between the immune components 
of both infections should be further investigated to 
provide useful information regarding the dynamics of 
SARS-Cov-2 and influenza virus co-existence. In literature 
there are two sides of the coin, about how aggravating 
a SARS-Cov-2 co-infection with influenza virus could be 

for disease course. SARS-Cov-2 co-infection with IAV 
has been associated with a prolonged primary virus 
infection period, increased immune cell infiltration and 
inflammatory cytokine levels in bronchoalveolar lavage 
fluid which led to severe pneumonia and lung damage 
compared to SARS-Cov-2 and IAV monoinfections. 
Moreover, severe lymphopenia in peripheral blood, 
resulting in reduced total IgG, neutralizing antibody 
titers, and CD4+ T cell responses against each virus 
has been linked to co-infection [16]. Similar patterns of 
symptoms and clinical outcomes have been observed 
among patients with SARS‐CoV‐2 infection only and 
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patients with SARS‐CoV‐2/IFV‐A co‐infection in a ret-
rospective cohort study. An increased expression of 
serum cytokines (interleukin‐2R [IL‐2R], IL‐6, IL‐8, and 
tumor necrosis factor‐α) and cardiac troponin I, and 
higher incidence of lymphadenopathy were observed in 
patients with SARS‐CoV‐2 infection only. Male patients 
and patients aged less than 60 years in the SARS‐CoV‐2 
infection group also had significantly higher computed 
tomography scores than patients in the co‐infection 
group, indicating that co‐infection with IFV‐A had no 
effect on disease outcome but alleviated inflammation 
in certain populations of COVID‐19 patients [17]. Fur-
ther observational studies with systematic analysis of 
clinical outcomes in co-infected patients compared with 
those mono-infected are needed to elucidate whether 
SARS-Cov-2 and influenza co-existence contributes to 
increased disease severity, regarding mortality, inci-
dence of shock, being admitted to an intensive care 
unit (ICU) or requiring ventilatory support. Knowledge 
of pathogenic interactions between SARS-CoV-2 and 
influenza virus is limited so far. A better understanding 
of the host immune responses and immunopathological 
features that distinguish the two infections will provide 
useful guidance for the design of effective therapeutic 
approaches and vaccine development. 
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Introduction
Six hundred and fifty probable cases of acute hepati-

tis of unknown etiology in children have been reported 
to the World Health Organization (WHO) between 5 April 
and 26 May 2022 [1]. The absence of any link between 
these cases and the currently known hepatitis agents 
has prompted the investigation of this emergent condi-
tion to elucidate its possible etiology, pathogenesis, and 
outcome. One of the alarming features of acute non-
HepA-E hepatitis in children appears to be the unusually 
high proportion of severe cases that necessitated liver 
transplantation in a fraction of the affected cases [1]. 
In this editorial, we summarize the latest evidence on 
this topic and discuss the most possible pathogenetic 
mechanisms.

Timeline
During October 2021–February 2021, clinicians at a 

children’s hospital in Alabama identified nine pediatric 
patients with severe hepatitis of unknown etiology and 
adenovirus viremia upon admission. Three patients de-
veloped acute liver failure, two of whom were transferred 
to a different medical facility and underwent liver trans-
plantation [2]. On 31 March 2022, Public Health Scotland 
was notified of 5 cases of acute hepatitis of unknown 
origin, which were referred to the Glasgow children’s 
hospital within a period of 3 weeks [3]. Apparently, this 
cluster significantly exceeded the expected number 
of cases of pediatric hepatitis of unknown etiology, 
which was estimated to be fewer than 4 per year across 
Scotland [4]. Subsequently, the WHO was notified of 10 
cases of severe acute hepatitis of unknown etiology in 

previously healthy children in Scotland, on 5 April 2022 
[5]. A multi-disciplinary team of experts was formed to 
review the epidemiological and clinical data of this initial 
cohort. All children required hospitalization, while one 
patient underwent liver transplantation [3]. Additional 
investigations identified 64 further cases (i.e., a total of 
74 cases) across the UK from 1 January up until 8 April 
2022. In light of this evidence, the WHO published an 
alert, regarding cases of severe acute hepatitis of un-
known origin in children, on 15 April 2022 [5]. 

Definitions and current status
Following this announcement, an increasing number 

of cases has been reported in several countries across 
the globe. The WHO and the European Centre for Disease 
Prevention and Control (ECDC) elaborated the currently 
applied working case definitions: (i) Confirmed case: 
not available at present; (ii) Probable case: a person 
presenting with an acute hepatitis (non-hepatitis viruses 
A, B, C, D, E) with serum transaminase >500 IU/L (AST 
or ALT), who is 16 years and younger, since 1 October 
2021; Epi-linked case: a person presenting with an 
acute hepatitis (non-hepatitis viruses A, B, C, D and E) of 
any age who is a close contact of a probable case, since 
1 October 2021. If the criteria are fulfilled but serology 
results for hepatitis A-E are awaited, these cases can be 
reported and shall be classified as “pending classifica-
tion”. Cases of hepatitis with a known underlying condi-
tion should not be reported under this protocol. Cases 
with other explanations for their clinical presentation 
are discarded [1,6,7]. 

According to the aforementioned criteria, 650 prob-
able cases and 99 cases pending classification from 
33 countries have been reported to the WHO as of 26 
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May 2022. The majority of them have been identified 
in European countries (n=374; 58%) and, particularly, 
in the UK and Northern Ireland (n=222; 34%), while 
probable cases have also risen in USA (n=216; 33%) [1]. 
In Greece, at least 9 probable cases have been reported 
according to the National Public Health Organization 
[8]. Most of the reported cases are not epidemiologi-
cally linked and thorough investigations are ongoing 
to recognize common exposures, risk factors, or links 
between patients.

Clinical Presentation and Associated Pathogens
The mainly affected population are young children 

with no comorbidities. The majority of the cases reported 
through the European Surveillance System (TESSy) 
are children <5 years of age (75.4%), while the median 
age of the patients is 3 years according to reports from 
case series in the US and the UK [2,9]. The most com-
mon manifestation appears to be jaundice (68.8%), 
followed by vomiting episodes during the preceding 
weeks (57.6%). The presence of pale stools (42.7%) and 
lethargy (48.6%) are also frequently reported symptoms. 
At presentation, many children experience gastrointes-
tinal symptomatology, such as diarrhea (43.1%), nausea 
(25.7%), or abdominal pain (36.1%). Interestingly, fever 
(28.5%) or respiratory symptoms (18.1%) are less com-
monly recognized [9]. 

Out of the 650 probable cases, at least 38 (6%) chil-
dren required liver transplantation and 9 (1%) died 
according to the WHO [1]. Out of 156 cases registered 
via TESSy with hospitalization data available, 13.6% of 
the children were admitted to intensive care unit and 
10.7% underwent liver transplantation [7]. Intriguingly, 
positive testing for human adenovirus (HAdV) infection 
among affected patients was reported to be as high as 
68.6% in whole blood specimens, suggesting a potential 
role for HAdV in disease pathogenesis. Adenovirus char-
acterization in a subgroup of 35 patients revealed that 
HAdV serotype F 41 was the predominant type (77%) 
[9]. Most of the patients had not received COVID-19 
vaccination (84.7%), while SARS-CoV-2 was detected in 
11.8% of the cases [7]. A range of other pathogens of 
uncertain significance, including adenovirus-associated 
virus (AAV) and human herpes virus 6 (HHV6), were 
identified in a low proportion of children [9].

Working hypotheses: Spotlight on Adenovirus 
Although hAdV infection alone is rarely associated 

with fulminant hepatitis in immunocompetent patients, 

the most plausible hypothesis continues to encompass 
the role of adenovirus, considering its high prevalence 
among affected children [6,9]. hAdVs are nonenveloped, 
double-stranded, linear DNA viruses, and consist of 7 
different species (HAdV A–G); they can be further clas-
sified into >100 types using whole-genome sequenc-
ing [10]. Inhalation of aerosolized droplets, fecal-oral 
spread, and direct exposure to infected tissue or blood 
represent the principal routes of transmission. The most 
common method to establish diagnosis is polymerase 
chain reaction (PCR) testing of respiratory secretions, 
plasma, stool, or urine samples [6]. Adenovirus infections 
can occur throughout the year. Following an incubation 
period that ranges from 2 to 14 days, hAdVs typically 
cause self-limited infections, which, depending on the 
cell tropism of the serotype, can affect the upper or 
lower respiratory tracts (mainly serotypes 1-5, 7, 14, 
and 21), the conjunctiva (serotypes 8, 19, and 37), or 
the GI tract (notably serotypes 40 and 41) [11]. Indeed, 
5-10% of pediatric febrile illnesses have been attributed 
to hAdV-associated infections [6]. In addition, hAdVs 
have been reported to cause disseminated infection 
or acute hepatitis, leading to increased mortality, in im-
munocompromised patients [12,13]. Supportive care is 
the main therapeutic option for hAdV infections, while 
evidence supporting the administration of antivirals is 
scarce [11].

In the UK, the number of adenoviral infections among 
children aged 1 to 4 years from November 2021 to April 
2022 has not only returned to pre-pandemic levels, but 
has spiked drastically and surpassed the expected num-
ber as estimated from the reported cases in the previ-
ous 5 years [9]. Interestingly, this period coincides with 
the emergence of cases of acute hepatitis of unknown 
origin in children, implicating a detrimental effect of 
adenovirus in this setting [6,14,15]. Indeed, hAdV 41 is 
associated with GI-related symptoms, such as vomiting, 
nausea, or abdominal pain, which are consistent with 
the symptomatology preceding the manifestation of 
acute hepatitis. However, even though adenoviruses 
may induce liver injury in immunosuppressed or less 
frequently in healthy children, hAdV 41 is not among 
the serotypes exhibiting features of hepatotropism 
[11,16]. In addition, histopathologic examination of liver 
biopsies in 6 cases did not yield findings indicative of 
adenovirus or other viral hepatitis [2].

It is hypothesized that other contributing factors, 
which undermine the host’s defense mechanisms and 
alter the course of a typical hAdV infection, could induce 
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occurs as a consequence of a “double-hit” process, in 
which adenovirus infection imparts a detrimental role. 
However, the association between cases and hAdV 
could be overestimated due to increased community 
transmission and enhanced laboratory testing. Out-
break risk assessment requires further epidemiological, 
clinical, laboratory, histopathological, and toxicological 
investigations of all the possible cause(s) of these cases. 
A methodical approach using standardized definitions, 
common diagnostic algorithms, and exchange of in-
formation as well as multinational collaboration need 
to be implemented to achieve a rapid and effective 
global response.
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Introduction
Monkeypox has historically caused sporadic endem-

ics in Central and West Africa in proximity to tropical 
rainforests [1]. However, since 13 May 2022, and as of 
2 June 2022, the World Health Organization (WHO) has 
been notified of 780 laboratory-confirmed cases of mon-
keypox identified in 27 non-endemic countries [2]. The 
pattern of the current outbreak differs considerably from 
previous outbreaks outside of Africa, in which monkey-
pox was almost exclusively diagnosed in people with 
a history of travel to endemic countries, or with direct 
contact to infected exotic animals [3]. As epidemiologi-
cal and laboratory information is still missing and many 
chains of transmission remain undetected, the number 
of cases is possibly underestimated [2]. This sudden and 
unprecedented rise in cases, simultaneously, in numer-
ous non-endemic countries should raise the awareness 
of clinicians, especially in areas, where they may have 
never encountered a monkeypox case in the past. 

Monkeypox at a glance
Monkeypox is an enveloped, double-stranded, DNA 

(dsDNA) virus belonging to the Orthopoxvirus genus 
of the Poxviridae family [4]. Monkeypox is a zoonotic 
disease transmitted to people through bite, scratch, 
handling wild game, or use of products made from 
various infected wild mammals including rope squirrels, 
tree squirrels, and Gambian pouched rats. Human-to-
human transmission is possible after direct physical 
contact with skin lesions or body fluids of an infected 

person, direct contact with contaminated materials 
such as bedding or after prolonged face-to-face contact 
through respiratory droplets. [3]. Its clinical presentation 
resembles that of smallpox; however, symptoms tend 
to be milder. Following an incubation period of 5-21 
days, monkeypox begins with a combination of the 
following symptoms: fever, headache, swollen lymph 
nodes, myalgia, and exhaustion. Lymphadenopathy 
can be either generalized or localized (submandibular, 
cervical, axillary, or inguinal) and facilitates distinguish-
ing monkeypox from other smallpox-like syndromes 
[4]. The onset of general symptoms typically precedes 
1-3 days of the development of skin lesions. The lesions 
vary from a few to several thousand and mostly affect 
the face (95% of the cases) and the extremities (75%), 
rather than the torso. Other commonly affected areas 
include oral mucous membranes (in 70% of cases), 
genitalia (30%), and conjunctivae (20%). The rash evolves 
sequentially through four stages, namely macular, papu-
lar, vesicular, and pustular, followed by exfoliation and 
resolution of the lesions [4]. In the current outbreak, a 
significant proportion of patients are men who have 
sex with men (MSM), who were diagnosed at sexually 
transmitted infection (STI) clinics or other primary, or 
secondary health services, suggesting a novel route of 
transmission via sexual intercourse [2,5]. In parallel, a 
peculiar clinical presentation of the disease has been 
described. In particular, sore throat and genital or peri-
anal lesions are frequently recognized, apart from fever 
and lymphadenopathy. Interestingly, anogenital rash is 
reported to evolve before the development of general 
symptoms and without consistently spreading to other 
parts of the body [2]. 

In most cases, monkeypox is a self-limited disease 
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lasting from 2 to 4 weeks. Secondary infections, broncho-
pneumonia, encephalitis, sepsis, and corneal infection, 
leading to loss of vision, are among the most serious 
disease complications. The case fatality ratio is reported 
to be as high as 3-6%, while certain strain variations, 
such as the West African clade, appear to be less virulent 
with a mortality rate of <1% [2,6].

Patient management: who to treat?
Most patients with monkeypox experience mild 

symptoms and recover without requiring any medi-
cal support. Supportive care and intravenous hydra-
tion should be considered in those patients at risk for 
dehydration (vomiting, nausea, geriatric patients) [7]. 
Treatment should be considered in three categories of 
patients: (a) those with severe disease (hemorrhagic 
disease confluent lesions, sepsis, encephalitis or other 
severe complications), (b) those at high risk of severe 
disease, including immunocompromised individuals 
(e.g. patients with HIV-1 infection, hematologic or gen-
eralized solid organ malignancy, autoimmune diseases 
with immunodeficiency, hematopoietic stem cell or 
solid-organ transplant recipients, and those on immu-
nosuppressive therapy), children < 8 years old, pregnant 
or breastfeeding women, patients with atopic derma-
titis or other active exfoliative skin conditions, and (c) 
those with aberrant infections that include accidental 
implantation in eyes, mouth, or other anatomical sites 
where monkeypox might constitute a special hazard. 
[7-9]. There is no specific antiviral drug for monkeypox; 
however, certain antivirals approved for the treatment 
of smallpox are expected to be equally effective against 
human monkeypox. The efficacy of antiviral agents may 
be lessened in immunosuppressed patients. In general, 
tecovirimat is considered the treatment of choice, al-
though some specialists support the administration of 
dual-combination therapy with tecovirimat and cidofovir 
in seriously ill patients [7]. 

Treatment and immunization
Tecovirimat

Tecovirimat (TPOXX®) is a potent inhibitor of the 
highly conserved among orthopoxviruses VP37 en-
velope protein, which is essential for the generation 
of egress-competent virions, and thereby, hinders the 
dissemination of the infectious particles into host circula-
tion [10]. In July 2018, tecovirimat was the first agent to 
be approved for the treatment of smallpox in the USA 
and can be administered in adults or pediatric patients 

weighting at least 3kg [11]. It is important to note that 
this approval was based on experimental data from 
animal or dose-escalation studies in healthy volunteers 
[10,11]. Clinical trials would be very challenging to con-
duct considering accessibility and security issues in areas 
where monkeypox thrives, so this procedure is justified 
in the interest of public health security. Tecovirimat is 
available in oral (capsules of 200mg) or intravenous 
formulations and the recommended dosage depends 
upon the weight of the patient [7]. Treatment with 
tecovirimat was effective in non-human primates with 
smallpox and well-tolerated in humans over a period 
of 14 days [10]. In an expanded safety trial recruiting 
361 healthy adults, administration of tecovirimat was 
not followed by any increase in adverse events, while 
the most common side effects were reported to be 
headache, abdominal discomfort, and nausea [10]. In 
a small retrospective study, tecovirimat appeared to 
reduce the duration of viral shedding [12]. 

Cidofovir/Brincidofovir
Cidofovir (Vistide®) is a monophosphate nucleotide 

analog that displays broad-spectrum antiviral activity 
by inhibiting viral DNA polymerase [13]. It was first 
approved in 1996 as an intravenous therapy against 
cytomegalovirus retinitis in patients with AIDS [13]. 
Importantly, cidofovir exhibits remarkable anti-poxvirus 
activity in vitro and prevents lethal monkeypox infection 
in animal models. However, evidence supporting its ef-
ficacy on human monkeypox infection is lacking, while 
its administration has been associated with significant 
adverse events, including nephrotoxicity [7,14].

Brincidofovir (Tembexa®) is an optimized, orally avail-
able, lipid conjugate of cidofovir. The lipid conjugation 
leads to higher intracellular concentrations of the active 
metabolite (cidofovir diphosphate), enhancing, thus, 
its antiviral efficacy against dsDNA virus, and lower 
plasma concentrations of cidofovir, preventing from 
drug-induced toxicity [15]. In June 2021, brincidofo-
vir was approved by the US FDA for the treatment of 
smallpox in adult and pediatric patients [16]. Remark-
ably, the decision was once again based on animal 
studies and in vitro data supporting its potent activity 
against orthopoxviruses [15,16]. The safety profile of 
brincidofovir derived from clinical trials of the drug 
in the context of non-smallpox infections. The most 
frequently reported side effects were GI-related, such 
as diarrhea, vomiting, nausea, or abdominal pain [16]. 
The duration of brincidofovir therapy should be closely 
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break in communities outside of Africa. In the mean-
time, containment efforts are relied on enhanced case 
identification, isolation, and contact tracing. Primary 
care physicians, dermatologists, and those working 
in STI clinics should maintain a high degree of clinical 
suspicion. The monkeypox outbreak does not have the 
characteristics that could lead to a new viral pandemic 
since transmission occurs mainly after symptom(s) on-
set through visible skin lesions, therefore protection 
measures can be undertaken by both the patient and 
its potential contacts, and there is no airborne trans-
mission. It is imperative that effective interventions 
and medications are already available and affordable 
in monkeypox-endemic low-income countries. Finally, 
this monkeypox outbreak should not lead to stigmati-
zation of already vulnerable groups; instead, the real 
culprit is the neglect of diseases that affect the most 
impoverished populations.
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The role of brain organoids  
as model system for human disease
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The human cerebral cortex represents the most 
highly developed part of the brain. It plays a vital role 
in processing and integrating information, modulating 
social and motor behaviors, planning and organization 
and thus it determines intelligence and personality in 
humans. Hence, the series of events resulting in its de-
velopment must be tightly coordinated and regulated. 
Smaller or bigger changes or disruptions in the regulation 
of proliferation, differentiation, and migration of cells 
in the developing central nervous system may lead to 
malformations of the brain affecting its structure and 
function. This can cause a wide range of physiological 
and functional consequences, provoking brain-related 
diseases such as neurodevelopmental disorders. The 
main characteristics of such disorders are developmen-
tal delay, intellectual disability, and epilepsy. They can 
also be associated with psychiatric disorders affecting 
individuals from early postnatal life and throughout 
adulthood. Given the high societal and economic burden 
that such disorders impose, defining the pathophysi-
ological mechanisms underlying their manifestation will 
help to better diagnose and will accelerate treatment. 
For this reason, over recent years scientists have made 
a significant effort to model brain diseases.

Mouse models revealed many aspects of the mecha-
nism underlying proper cortical development, as well 
as the appearance of cortical malformations; however, 
their use is limited due to structural and functional 

differences between mice and humans. The latest ad-
vances in stem cell technology and the generation of 
induced pluripotent stem cells (iPSCs) offer a promising 
way to derive human cells of any tissue of interest from 
patients and control individuals to study the phenotype 
of patients affected by disease-causing mutations. The 
originally developed protocols yielded two-dimensional 
(2D) monolayer cultures of human neural progenitors 
and neurons, and were a big step forward in identify-
ing human-specific molecular and cellular mechanisms 
related to brain development and disease. However, 
they did not allow insights into the effects of three-
dimensional (3D) tissue context on cellular processes, 
a key feature that determines brain function, while the 
lack of cellular and molecular diversity was profound 
in such cultures. On the other hand, organoids offer 
a possibility to overcome these problems since they 
represent 3D, embryonic structures that reflect the 3D 
structure of organs. Brain organoids have been shown 
to reflect the 3D organization, cell-type composition, 
and transcriptional footprints of the developing human 
brain. For these reasons, in the past decade, such brain 
organoid protocols have been used to model many 
diseases and they are now representing a promising 
model system [1].

Brain organoids are characterized by high complex-
ity in terms of cellular composition, as they consist of 
neural progenitors, neurons, astrocytes, and oligoden-
drocytes, by structural diversity, as they are organized 
in different cellular layers and by a higher degree of 
maturation than 2D cultures. All of these features allow 
regional interconnectivity and function similar to those 
observed in the human brain. Several different protocols 
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for generating brain organoids have been published 
in the past decade. They are based either on intrinsic 
properties of neural progenitor cells to self-organize 
into 3D aggregates, or on guided differentiation pro-
grams engineering the external environment of the 3D 
aggregates which is achieved through the addition of 
morphogens mimicking endogenous patterning events. 
The first approach leads to the production of various 
cellular lineages yielding brain organoids composed 
of multiple regional identities of the brain within the 
same organoid. This allows the holistic modeling of 
brain structure, but it was reported to show increased 
variability between batches [2]. On the contrary, the 
second approach drives neural progenitors to acquire 
a specific brain region identity, which was proposed 
to reduce the variability between different organoid 
batches. However, they can be used only for specific 
applications because they lack complexity [2]. Over the 
last few years, different modifiers, namely small mol-
ecules, have been used to produce forebrain organoids 
(dorsal and ventral), midbrain organoids, hypothalamic 
or thalamic organoids, hippocampal organoids, spinal 
cord organoids, cerebellum organoids, and choroid 
plexus organoids, reviewed in [3]. In parallel, differently 
patterned organoids have been fused creating more 
complex models of the developing human nervous 
system leading to modeling interconnectivity in a tightly 
regulated approach [3] and they have been used as an 
alternative method of the intrinsic protocols. Neverthe-
less, these basic differences between these approaches 
need to be considered when choosing the appropriate 
3D model to study different brain diseases.

These protocols were used to model early human 
CNS development, neuronal survival and maturation, 
human brain evolution, and human brain diseases 
[1]. Indeed, since the publication of the first intrinsic 
brain organoid protocol [4], numerous studies have 
been published modeling a great variety of differ-
ent brain-related diseases. Amongst the first diseases 
that have been modeled were the malformations of 
cortical development (MCDs), such as microcephaly, 
macrocephaly, cortical heterotopias, and lissencephaly. 
Interestingly, structural defects of the developing cortex 
are among the main clinical phenotypes in the previ-
ously mentioned diseases. Using mainly the intrinsic 
protocols for generating brain organoids, a human-
specific mechanism involving the proper regulation of 
the mitotic spindle orientation in the transition from 
apical radial glial cells to basal radial glial cells, the 

novel neural progenitors responsible for the neuronal 
expansion observed in the human cortex, was described 
in patients with microcephaly following mutations in 
genes such as CDK5RAP2 [4] and ASPM [5] or after zika 
virus infection [6]. Besides, macrocephaly was also 
modeled using brain organoids as well as disorders 
implicating alterations in the gyrification index of the 
brain scrutinizing the human-specific function of genes 
including PTEN, LIS1 and YWHAE [7-9]. Finally, neuronal 
heterotopias were also extensively studied using brain 
organoids contributing to our limited knowledge of the 
involvement of intrinsic and extrinsic signaling on neural 
progenitors’ function, and neuronal migration profile in 
the formation of the human cortex. These studies have 
shown that the morphology, position, and function of 
neural progenitors, as well as the migration behavior of 
human neurons during cortical development, are regu-
lated amongst others by DCHS1, FAT4, and LGALS3BP 
[10,11] contributing to the establishment of human 
cortical complexity. 

Besides cortical malformations, other brain-related 
neurodevelopmental disorders have been modeled 
including αutism spectrum disorder (ASD) [12,13], Rett 
syndrome [14], and Timothy syndrome [15]. Using brain 
organoids, the hypothesis of the excitatory/inhibitory 
imbalance in autistic brains has been tested and the 
involvement of genes such as FOGX1 and CHD8 has been 
shown. Additionally, using assembloids, interneuron 
migration defects were suggested as one of the causing 
mechanisms of Timothy syndrome, while brain orga-
noids harboring mutations in the gene MECP2 showed 
defects such as increased proliferation and decreased 
differentiation potentials of neural progenitors sug-
gesting a novel mechanism for Rett Syndrome. Lastly, 
although brain organoids were shown to recapitulate 
early steps of brain development, modified protocols 
have been used for modeling neurodegenerative dis-
orders including Alzheimer’s disease (AD) [16], Amyo-
trophic lateral sclerosis (ALS) [17], Parkinson’s disease 
(PD) [18] schizophrenia [19] and others. This enabled the 
modeling of these genetic neurodegenerative diseases 
in a human cellular context, highlighting for example i) 
the cellular mechanisms involved in the accumulation of 
amyloidogenic Aβ peptides in AD, ii) the impaired motor 
features upon neuronal degradation in ALS and iii) the 
decreased neurite length of dopaminergic neurons in 
LRRK2 mutant (PD) organoids. Of note, these cellular 
systems have highlighted potential developmental 
deficits underlined classical neurodegenerative disor-
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which opens new avenues in the diagnosis and treat-
ment of brain-related disorders.
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IBD patients’ psychosocial functioning 
during the first COVID-19 lockdown

Katerina Karaivazoglou1, Georgia Konstantopoulou1, Maria Kalogeropoulou1,  
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Abstract
Background: The COVID-19 outburst and the following lockdown had a drastic effect on the Greek general popu-
lation’s mental health and especially in chronic disease patients. The aim of the current study was to assess the 
psychological burden of inflammatory bowel disease (IBD) patients during the first COVID-19 lockdown in Greece.
Methods: IBD outpatients of the Division of Gastroenterology of the University General Hospital of Patras were 
enrolled to the study. Participants were administered the Hospital Anxiety and Depression Scale at two time points, 
before and during the lockdown, and the Impact of Event Scale-Revised and the Short-Form-36 Health Survey at 
one time point, during the lockdown.
Results: Twenty-two (22) patients entered the study, 15 (68.2%) females with a mean age of 43.2 years old (SD:12.5). 
Eleven (11) patients were diagnosed with ulcerative colitis and 11 with Crohn’s disease. During the lockdown, 30% 
of participants reported clinically significant anxiety symptoms, 50% reported clinically significant depression symp-
toms and 59.1% reported clinically significant post-traumatic stress symptoms. During the lockdown, we observed a 
significant rise in depression symptoms in the whole sample (p=0.038) and in female patients (p=0.006) compared 
to the pre-lockdown period.
Conclusion: During the first COVID-19 lockdown in Greece, we detected a significant percentage of post-traumatic 
stress disorder in IBD patients and a significant increase in depression levels compared to the pre-lockdown period, 
especially in females.

Key words: IBD; psychological functioning; COVID-19 lockdown
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Introduction
The SARS-CoV-2 infection rapidly spread around 

the globe affecting all aspects of human living includ-
ing economy, social relationships, lifestyle and peo-
ple’s physical and mental health [1]. During the first 

pandemic wave, most administrations implemented 
strict lockdown measures in order to control viral trans-
mission [2]. Several studies worldwide have shown 
that during lockdown measures people experienced 
increased psychosocial suffering, mostly anxiety, 
depression and post-traumatic stress and reported 
impaired quality of life [3-5]. COVID-19 quarantine 
measures seem to have exerted an even greater im-
pact on chronic disease patients’ well-being, mainly 
because these populations reported greater fears 
regarding their health and experienced reduced ac-
cess to standard medical care due to the allocation 
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of healthcare resources to the management of the 
pandemic [6]. 

Inflammatory bowel disease (IBD) is a chronic auto-
immune gastrointestinal disorder which is associated 
with increased levels of psychological distress, impaired 
quality of life and significant limitations in everyday 
functioning [7]. The majority of IBD patients receive 
immunosuppressive or immunomodulative treatment, 
thus being considered a high-risk group regarding 
the SARS-CoV-2 infection [6,8]. In addition, there is a 
growing body of research showing that IBD patients 
experienced intense feelings of fear and isolation and 
reported increased prevalence of anxiety, depression 
and stress symptoms following the outburst of the pan-
demic [2,6,9,10]. In this context, the aim of the current 
prospective study was to evaluate the impact of the 
first lockdown imposed throughout Greece in spring 
2020 on IBD patients’ psychological functioning. To our 
knowledge, this is the first study focusing on this issue 
in Greek IBD patients.

Materials and methods
The current prospective study was performed at the 

Division of Gastroenterology of the Internal Medicine 
Department of the University Hospital of Patras in 
Greece with the collaboration of the Department of 
Psychiatry. The study was conducted from April 10th to 
May 4th 2020, a period during which the whole country 
was under strict lockdown measures in an attempt to 
control SARS-CoV-2 transmission. The study protocol 
conformed to the principles of the Helsinki Declaration 
and was approved by the Institutional Review Board of 
the University Hospital of Patras. IBD patients recruited 
from the IBD Outpatients Department of the University 
Hospital of Patras were initially approached by phone 
and were invited to enroll to the study after being 
thoroughly informed regarding its aim and methods. 
These participants were selected because they had been 
enrolled a few months prior to the COVID-19 pandemic 
to another research protocol and had completed the 
Hospital Anxiety and Depression Scale at that time. Two 
members of the research team (GK and MK) contacted 
by phone or video call those patients who consented to 
participate and administered the study questionnaires 
by interview. 

Psychometric instruments
Post-traumatic stress (PTS) symptoms related to the 

COVID-19 epidemic were assessed with the use of the 

Impact of Event Scale-Revised (IES-R), which is a 22-item 
scale. Respondents were asked to indicate how much 
they were distressed or bothered during the past week 
by each “difficulty” listed in regards with the epidemic 
outbreak. Each item was rated on a 5-point scale ranging 
from 0 (“not at all”) to 4 (“extremely”). The IES-R yields a 
total score (ranging from 0 to 88) and subscale scores 
can also be calculated for the Intrusion, Avoidance, and 
Hyperarousal subscales. A cut-off score of 24 was used 
for the detection of clinically relevant post-traumatic 
stress symptoms [11]. 

Psychological functioning was evaluated with the use 
of the validated Greek version of the Hospital Anxiety 
and Depression Scale (HADS), which comprises seven 
items for anxiety and seven items for depression. Each 
item is rated on a 4-point scale (0-3) and each subscale 
is scored from 0 to 21. Higher scores indicate greater 
symptom severity. We used a cut-off score of 8 to detect 
clinically significant anxiety and depression symptoms 
according to the instructions of the initial validation 
study [12,13]. 

Health-related quality of life was assessed with the 
validated Greek version of the Short-Form-36 Health 
Survey (SF36), which is a self-reported, generic HRQOL 
validated instrument. It includes 8 multi-item scales (36 
items) that evaluate the extent to which an individual’s 
health limits his or her physical, emotional, and social 
well-being. More specifically, it covers 8 domains of 
HRQOL, namely physical functioning, role limitations 
due to physical problems, bodily pain, general health 
perception, vitality, social functioning, role limitations 
due to emotional problems, and mental health. Scores 
on each subscale range from 0 to 100, with higher scores 
indicating a better HRQOL results [14]. The Greek version 
of the SF-36 provides population-based normative data 
which make possible the calculation of norm-based 
scores for each sub-scale. Norm-based scores below 50 
indicate impaired functioning compared to the general 
population [15,16].

Statistical analysis
Statistical analysis was performed with the SPSS 

package for Windows (release 22.0). Numerical data 
were expressed as means and standard deviations (SD), 
and categorical data as counts and percentages. Due to 
the small sample size we used Mann-Whitney U-tests 
to perform between-group comparisons in HADS, 
SF36 and IES-R scores by gender and disease type. 
We also used repeated measures to compare anxiety 
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sample’s SF36 subscale scores and the Greek general 
population’s scores. 

No significant differences were observed between 
males and females in anxiety (p=0.603), depression 
(p=0.936), total PTS (p= 0.121), intrusion (p=0.243) and 
avoidance (p=0.216) symptoms, however there was 
a significant difference in hypervigilance symptoms 
(p=0.048) reported during the COVID-19 lockdown. 
Likewise, no significant differences were observed be-
tween UC and CD patients in anxiety (p=0.848), depres-
sion (p=0.759), total PTS (p=0.411), intrusion (p=0.429), 
avoidance (p=0.767) and hypervigilance (p=0.391) 
symptoms reported during the COVID-19 lockdown. 
In a similar way, no difference was observed in any of 
the SF36 sub-scales between males and females and 
between UC and CD patients. Table 1 presents HADS, 
IES-R and SF36 scores during the COVID-19 lockdown 
by gender and disease group. 

Comparing HADS scores prior to and during the 
lockdown measures, we observed a significant increase 
in depression symptoms (p=0.038), while no significant 
effect was observed in anxiety symptoms (p=0.259) 
(Fig. 3). We then proceeded to separate data analyses 
by gender. In females, there was a significant increase 
in depression scores (p=0.006) during the lockdown 
compared to the pre-quarantine period (Fig.4). No 
significant changes in anxiety (p>0.999) or depression 
(p=0.884) scores compared to the pre-lockdown period 
were observed in males.

Discussion
Our study revealed that during the first lockdown 

period in Greece, IBD patients reported increased lev-
els of depression and post-traumatic stress symptoms 
and experienced impairment in most sub-domains of 
quality of life. These findings corroborate recent stud-
ies originating from various countries, including the 
Netherlands, Japan, Australia, UK, Spain, USA [2,4,10, 
17,18,19] suggesting that during the COVID-19 lock-
downs IBD patients experienced intense stress, increased 
health-related worries and depressive and anxious 
symptomatology. The fact that our sample was already 
enrolled in another research protocol and had been 
evaluated for anxiety and depression symptoms prior 
to the lockdown measures, provided us with the unique 
opportunity to assess prospectively the impact of the 
quarantine. The current analysis revealed a significant 
increase in depression symptoms during the lockdown 
which represents solid evidence regarding the negative 

and depression levels prior and during the lockdown 
for the whole sample and separately by gender and 
disease type. 

Results
Twenty-two (22) IBD patients, 15 (68.2%) females, 

were approached by phone and agreed to enter the 
study. 11 patients were diagnosed with ulcerative co-
litis (UC) and 11 patients were diagnosed with Crohn’s 
Disease (CD). Participants’ mean age was 42.3 years 
(SD: 12.5). 

During the COVID-19 lockdown, 30.0% of subjects 
reported clinically significant anxiety symptoms, 50.0% 
reported clinically significant depressive symptoms and 
59.1% reported clinically significant COVID-19 related 
post-traumatic stress symptoms (Fig.1). As far as quality-
of-life scores are concerned, participants scored below 
the Greek general population in all sub-scales of the 
SF36 with the exception of the Physical Functioning 
sub-scale. Figure 2 depicts comparisons between our 

Figure 1. Clinically significant anxiety, depression and PTS symptoms.

Figure 2. Participants’ norm-based SF36 subscale scores vs Greek 
general population’s scores.
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Table 1. HADS, IES-R and SF36 scores (medians and IQR) by gender and disease type.

Males Females p UC CD P

HADS-A 5 (4, 6) 5 (3.5, 11.5) 0.603 5 (3, 9) 5 (4.5, 6.5) 0.848

HADS-D 7 (4, 10) 8 (5.5, 9.5) 0.936 8 (6, 9) 6 (3.5, 10) 0.759

IES-R total 20 (2, 32) 30 (14, 40) 0.121 30 (18, 40) 20 (9, 35) 0.411

Intrusion 6 (0, 10) 10 (3, 12) 0.243 10 (3, 12) 6 (2, 11) 0.429

Avoidance 9 (1, 11) 12 (4, 14) 0.216 11 (8, 13) 9 (2, 14) 0.767

Hypervigilance 4 (1, 8) 8 (5, 13) 0.048* 8 (5, 13) 6 (3, 9) 0.391

Physical functioning 75 (67.5, 95) 92.5 (81.3, 100) 0.285 90 (72.5, 97.5) 90 (71.3, 100) 0.696

Role physical 100 (25, 100) 100 (75, 100) 0.859 100 (75, 100) 87.5 (25, 100) 0.448

Bodily pain 41 (36.5, 92) 73 (63.8, 84) 0.424 72 (46.5, 84) 73 (46, 96) 0.846

General Health 52 (35, 64.5) 38.5 (30, 64.3) 0.792 37 (30, 64.5) 54.5 (30.3, 63) 0.772

Vitality 75 (57.5, 85) 70 (40, 85) 0.557 80 (47.5, 85) 70 (40, 82.5) 0.592

Social Functioning 87.5 (63.5, 100) 100 (34.4, 100) 0.723 100 (56.3, 100) 93.8 (43.8, 100) 0.666

Role emotional 100 (83.3, 100) 100 (8.3, 100) 0.292 100 (33.3, 100) 100 (41.7, 100) 0.955

Mental Health 72 (54, 80) 56 (41, 80) 0.672 72 (44, 82) 68 (38, 78) 0.498

HADS: Hospital Anxiety Scale; IES-R: Impact of Event Scale-Revised; SF36: Health Survey 36 Short Form; IQR: Intraquartile range

Figure 3. Changes in HADS-A and HADS-D scores for the whole sample pre- and post- lockdown measures.

psychological effects of social distancing and isolation 
on this patient population. We also found an increase 
in anxiety scores, although it did not reach statistical 
significance, probably due to the small sample size. 

According to most relevant research, female patients 
appeared more vulnerable to the negative mental 
health consequences of the quarantine [4,6,10,19]. In 
our study, no significant differences were detected in 

anxiety, depression, overall PTS symptoms and quality 
of life scores between males and females at time point 
T2, during the quarantine. However, we found that 
female patients experienced a significant worsening 
in depression symptoms after the pandemic outburst, 
suggesting a higher vulnerability towards the quar-
antine-related adverse psychological consequences. 
General population studies have shown that women 
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Figure 4. Changes in HADS-A and HADS-D scores for female patients pre- and post- lockdown measures.

experienced more intensely the psychosocial impact 
of the pandemic [5,20] and this vulnerability has been 
mainly attributed to increased childcare demands and 
greater occupational and financial difficulties during 
the lockdown period [21]. The current study’s design did 
not allow us to detect potential mediators of women’s 
psychological burden, however our results suggest that 
female IBD patients’ mental health needs require extra 
attention and care not only during the pandemic but 
also in the upcoming post-pandemic era.

A major limitation of this study was the small sample 
size which probably did not allow us to detect more 
significant associations between the studied parameters.  

In conclusion, our study confirmed that IBD patients 
commonly experience increased psychological distress 
and poor quality of life and their mental health was 
adversely affected during the first COVID-19 lockdown 
period. Female patients appeared more vulnerable to 
the quarantine’s negative psychosocial consequences 
and their needs should be prioritized during the pro-
cess of healthcare resources allocation, given that the 
upcoming post-pandemic period is anticipated to be 
characterized by a dramatic increase in psychosocial 
difficulties especially within high-risk populations. 
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Surgical management of early-stage  
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Abstract
The management of breast cancer patients is multidisciplinary and requires the combined strengths of modern surgery, 
radiation therapy and oncological systemic treatments to yield the current excellent results. From initial diagnosis to 
long-term follow-up, new evidence continuously adds to our understanding regarding optimal treatment. As such, 
there is no “one size fits all” type of recommendation for the various types of breast cancer. In this review, the most 
recent guidelines are presented from the breast surgeon’s point of view and the most significant new data anticipated 
are mentioned. With the vast majority of women surviving breast cancer, communication with patients and taking 
into account their wishes regarding their treatment is of paramount importance in modern practice.
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Diagnostic work-up in early breast cancer patients
The surgeon plays a pivotal role in the initial diag-

nosis and work-up of BC patients. Alongside medical 
history, menopausal status, clinical examination of the 
breasts and axillae, the surgeon has to request radiologi-
cal assessment of the primary tumor including mam-
mography, ultrasound of the breast and lymph nodes, as 
well as magnetic resonance imaging (MRI) of the breast 
in selected cases. MRI indications include family history 
of BC or known genetic mutations, lobular BC, extremely 
dense breasts, large discrepancy between clinical exami-
nation and imaging, presence of implants, suspicion of 
multifocal or multicentral disease, occult primary tumor, 
need for neoadjuvant chemotherapy (NAC) [1,2]. Tissue 
samples for complete histological assessment need to 
be taken, in the form of core biopsies for the primary 
tumor and core biopsy or fine needle aspiration biopsy 
for any suspicious nodes. Assessment of metastatic dis-
ease with whole body computed tomography imaging, 
bone scintigram and blood tumor markers measurement 
is reserved for patients with suspicious symptoms, high 
disease burden and aggressive tumor biology on the 
biopsy. Genetic testing should be offered to high-risk 

INTRODUCTION
Breast cancer is by far the most common form of 

cancer among women. However, despite its high in-
cidence, implementation of rigorous screening pro-
grams, increased awareness and improved diagnosis and 
treatment have contributed to significant reduction in 
breast cancer (BC) mortality rates. Increased survivability 
indicates that extra care should be taken by clinicians 
to ensure BC survivors’ quality of life. Patients are more 
knowledgeable nowadays and clinician needs to be 
able to communicate facts and include them in the 
decision-making process.

Modern treatment is multidisciplinary and multi-
modal, including surgery, radiotherapy and systemic 
treatment. The goal is to determine the optimal combi-
nation of the aforementioned interventions which will 
offer oncological safety while de-escalating treatment 
and caring for patient preference at the same time.
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patients such as those with a strong family history and 
BC diagnosis before the age of 50 [1].

Breast surgery in early-stage breast cancer
Breast conservation versus mastectomy

Both mastectomy and breast conserving surgery 
(BCS) combined with radiotherapy (RT) have been 
shown to be oncologically safe and bearing compara-
ble results in multiple randomized clinical trials with 
a patient follow-up of up to 20 years. Local recurrence 
(LR) seems to vary predominantly according with tu-
mor subtype and systemic therapy, rather than disease 
burden and type of surgery (BCS or mastectomy), thus, 
biologically aggressive cancers need not to be treated 
more aggressively from a surgical point of view [2]. 
The selection between BCS or mastectomy depends 
on tumor size compared to the size of the breast, an-
ticipated aesthetic results, availability of oncoplastic 
techniques, patient’s candidacy for RT, and, ultimately, 
patient’s choice [1-4].

Oncoplastic breast conserving surgery
The blending of traditional breast oncologic surgery 

via wide local excision (WLE) and plastic surgery tech-
niques, called oncoplastic BCS are increasingly being 
used by specially trained breast surgeons or teams of 
breast and plastic surgeons. These techniques have 
made possible BCS in the case of large tumors otherwise 
warranting mastectomy. Despite the additional disease 
burden in these patients, in a recent meta-analysis of all 
major relevant studies oncoplastic BCS has been proved 
safe in the setting of oncology when compared to both 
‘traditional’ WLE and mastectomy [1,5]. 

Resection margins
In the excision of invasive disease, the “no-tumor 

on ink” guideline is universally accepted, regardless 
of patient characteristics, tumor histology or surgical 
technique employed [1,3,6]. For ductal carcinoma in situ 
(DCIS) a minimum clear margin of 2 mm is required, with 
wider margins not reducing the risk of LR [1,6,7]. When 
striving to achieve negative margins at the initial opera-
tion and reduce the reoperation rate for re-excisions, 
oncoplastic BCS has proven valuable, allowing for larger 
tissue resection volumes without compromising the 
cosmetic outcomes [1,6].

Mastectomy with or without reconstruction
For patients having to undergo mastectomy, the op-

eration of choice is no longer straightforward, as nowa-
days there is a wide range of reconstructive techniques 
available. Beyond simple mastectomy, skin and/or nip-
ple areola complex sparing mastectomy is employed, in 
the immediate or delayed setting, as well as autologous 
or not techniques, all with comparable oncologic safety 
and a significant advantage for quality of life [2,6]. The 
choice among the above operations is made after care-
ful consideration of patient’s expectations, her general 
health and potential comorbidities, tumor location, 
availability of genetic screening, pursuit of risk reduc-
ing surgery and overall cost of the procedure(-s). More 
specifically, nipple sparing operations require tumor to 
nipple distance of at least 1cm, detailed review of the 
imaging for retroareolar intraductal calcifications and 
intraoperative frozen section pathology of retroareolar 
biopsy to ensure major duct integrity [2,6].

Contralateral Prophylactic Mastectomy 
It has been shown that women with unilateral spo-

radic BC do not gain significant oncological benefit when 
undergoing contralateral prophylactic mastectomy 
(CPM), apart from a marked decrease in the incidence 
of future contralateral BC (96%). However, the absolute 
benefit remains very low, given that for every 1000 
women treated with CPM, only 2-3 CBCs will be avoided. 
Among women without a family history or genetic pre-
disposition, factors that favor CPM are young age, white 
race, higher education and economic status/private 
security. What fuels the rise in CPM is the more wide-
spread availability of skin/nipple-sparing mastectomy 
(SNSM) with immediate reconstruction. Indeed, women 
having bilateral simultaneous SNSMs will end up with 
increased symmetry and breast satisfaction. However, 
there is a cost in the form of a 2.7-fold increase in major 
surgical complications following CPM. These could lead 
to delays in the onset of adjuvant chemotherapy, which 
is of great importance especially for high-risk patients. 
The increased financial burden associated with CPM 
and its potential complications is of note and should 
be taken into account. Surgeons need to be prepared 
for a comprehensive and unbiased conversation with 
patients interested in CPM [8].

Postmastectomy radiotherapy 
Postmastectomy radiotherapy (PMRT) for early-stage 

breast cancer is a quite controversial issue, as LR rates 
have decreased due to more comprehensive modern 
systemic treatment. The decision to proceed with PMRT 
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ogy Group (ACOSOG) Z0011 trial [16] and the 2014 Euro-
pean multicenter AMAROS trial [17] demonstrated that 
clinically node negative patients with limited positivity 
in the sentinel lymph nodes (1-2 positive SLNs) have 
similar axillary disease control whether being spared 
ALND or not. Radiotherapy and systemic treatment 
will still be applied appropriately. The ACOSOG Z0011 
trial reports good outcome results even without radio-
therapy to the axilla, consequently criteria have been 
proposed for the recommendation of radiotherapy: (1) 
tumor size ≥3 cm; (2) lymphovascular invasion at tumor 
pathology; (3) SLNs with extracapsular extension of the 
metastasis [11,18].

Breast surgery after neoadjuvant chemotherapy 
(NAC) in early-stage breast cancer

NAC has been the standard of care for locally ad-
vanced, inflammatory and metastatic breast cancers. It 
has been used to render inoperable tumors rejectable. 
More recently NAC has been used with the intent to 
downstage large tumors so that BCS becomes feasible 
[2,3]. However, nowadays NAC is being increasingly 
used in the setting of early-stage breast cancer, being 
suggested by the St. Gallen International Consensus 
Guidelines for the treatment of early breast cancer 
2021 for stage II and III HER2-positive disease and tri-
ple negative breast cancers (TNBCs) [3]. Pathological 
complete response (pCR) is an excellent prognostic 
factor with a significant impact on overall survival (OS) 
and recurrence-free survival, especially in biologically 
more aggressive subtypes of BC. 

Breast Conserving Surgery post-NAC
BCS post-NAC can be performed whether there 

is a radiological complete response (rCR) or residual 
disease, as long as it is technically possible. BCS in the 
setting of oncology is safe, with comparable LR rates 
disease free survival (DFS) and OS to patients treated 
with mastectomy [6,19]. 

Breast Imaging post-NAC
Breast MRI is required both before the onset of NAC, 

as well as upon completion preoperatively [2,6] and is 
the major determinant of rCR and the extent of excision 
during the operation [20]. 

Moreover, localization of the tumor bed is imperative 
for BCS post-NAC, usually by means of radiopaque clips 
inserted after diagnosis and subsequent wire localiza-
tion before surgery [21]. 

should be multidisciplinary, taking into account vari-
ous factors determining the risk of recurrence (age, life 
expectancy and disease burden in both the breast and 
the axilla [2,9]. PMRT is especially critical as it poses a 
very significant threat to implant-based reconstruction 
(IBR), especially immediate IBR. The radiation of the 
reconstructed breast causes increased infection rates, 
implant loss and severe capsular contracture leading to 
reconstructive failure. Even when trying to address this 
problem with two-stage reconstruction with expander, 
reconstructive failure remains higher [6,10].

Axillary surgery in early-stage breast cancer
Sentinel lymph node biopsy

Axillary surgery for breast cancer plays a dual role, 
both therapeutic, as well as staging and prognostic. 
Initially axillary lymph node dissection (ALND) regard-
less of disease burden has been the norm. However, 
ALND comes with significant morbidity, such as arm 
lymphedema, sensory nerve damage and paresthesia, 
restriction of arm mobility and weakness, seroma for-
mation and, rarely, chyle leak [6,11]. With an increasing 
understanding of tumor biology and the availability of 
constantly improving adjuvant treatments, it became 
clear that de-escalation was needed for patients without 
obvious lymph node involvement. Hence, in the 1990s 
multiple randomized clinical trials compared ALND to 
sentinel lymph node biopsy (SLNB)-only for node nega-
tive patients. SLNB has been the standard of care ever 
since its validation [1,3,6,11,12].

DCIS and SLNB
Currently, SLNB in patients with DCIS is not routinely 

performed in all patients. Women with DCIS undergo-
ing mastectomy are offered SLNB because in case of 
upgrade to invasive disease the sentinel nodes will not 
be detectable following mastectomy. Other patients 
at high risk of pathological upgrade such as clinical 
presence of mass lesion or area of DCIS of >5cm, may 
be offered SLNB [11]. 

Omission of ALND in low axillary disease burden
In 2013, ALND was shown not to provide any ad-

vantage in patients with micrometastatic disease in 
the SLNB (one or more foci of <2mm), as there was no 
impact on survival [13-15].

The 2010s saw a further significant de-escalation of 
axillary surgery, in patients with limited macrometastatic 
disease. The 2011 American College of Surgeons Oncol-
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Axillary surgery after NAC in early-stage  
breast cancer

The management of the axilla after NAC is an area 
of actively ongoing research. Some cases are uncontro-
versial: Patients with clinically positive axillary nodes 
post-NAC will undergo ALND. Also, patients downstaged 
to node-negative by the NAC are candidates for SLNB 
and in the case of significant positivity in the pathol-
ogy, ALND is performed [2,3,6,11]. However, there was a 
concern that false negative rates (FNR) could be too high 
for post-NAC SLNB to offer a satisfactory result. This has 
been addressed in a few major studies: ACOSOG Z1071 
(22), SENTINA (23) and SN FNAC [24] which highlight 
the importance of excision of at least 3 lymph nodes for 
the FNR to be kept below the acceptable 10% [2,3,6,11]. 
Another concern was whether the known positive node 
was actually sampled during the SLNB. This issue was 
addressed in the ACOSOG Z1071 [22,25] with the use of 
tailored axillary surgery (TAD). With this technique the 
proven positive node is marked and removed specifi-
cally, with a further reduction of FNR at 6.8%.

Controversy remains as to whether clinically negative 
patients with residual low burden disease in the SLNB 
can be spared ALND in favor of axillary radiotherapy, as 
per the Z0011 patients at upfront surgery. This is being 
addressed in the Alliance A011202 trial, expected to 
end in 2024. 

Special considerations
BC management in the young patient 

Young women under the age of 40 constitute a 
special subset of patients due to the following reasons: 
Formal breast cancer screening will not have started at 
this age; thus, they will usually present with palpable 
disease, i.e., higher stage of disease than the screen-
detected older counterparts. In addition, it is more likely 
that women in this age group will suffer from more 
aggressive BC subtypes, such as TNBC, higher grade or 
HER2+ disease. As such, even young women at high risk 
for BC who are indeed under surveillance, will routinely 
present with interval cancers [26]. 

Genetic predisposition is another major issue within 
this age group, regardless of the presence of positive 
family history. It is believed that every BC patient under 
the age of 45 years should undergo genetic testing for 
BRCA1, BRCA2, PALB2, ATM, p53 and CHEK 2 genes. 
Ideally the testing needs to be completed prior to the 
surgical treatment, as the results may influence the 
surgical plan by dictating the need for a risk reducing 

operation [26]. BC patients under 40 years of age have 
been shown to have increased local recurrence rates, 
however this does not impact overall survival. As a 
consequence, in the absence of genetic predisposition, 
breast surgery principles in young women are identical 
to their older counterparts [26]. 

Of note is the assessment of the patients’ wishes 
for a future pregnancy, as fertility preservation may 
be required. This may be in the form of gonadotropin-
releasing hormone agonist administration for ovarian 
protection during pregnancy or may include embryo 
and/or oocyte preservation [2].

Breast cancer during pregnancy 
One of the most challenging forms of BC is BC during 

pregnancy. Its current incidence is one case every 1000 
pregnancies; however, this is expected to rise due to 
the social trend of increasing age at first pregnancy. In 
terms of BC biology, TNBC and HER2+ types seem to be 
dominant and a higher presence of tumor-infiltrating 
lymphocytes (TILs) is noted. The worse prognosis asso-
ciated with BC in pregnancy can be attributed to late/
delayed diagnosis, inability of optimal staging and the 
possibility of suboptimal treatment if an expert multi-
disciplinary team is not involved. Surgical treatment is 
considered safe to be applied for the whole duration of 
the pregnancy. The limiting factor for operation choice 
is the absolute contraindication of radiotherapy during 
pregnancy, the delay of which will lead to increased rates 
of LR after breast conserving surgery. As a consequence, 
there is a bias towards performing a mastectomy, es-
pecially if the operation takes place at the initial stages 
of the pregnancy. In this case, performing immediate 
reconstruction with a tissue expander is not contrain-
dicated. Axillary surgery in pregnant women is a point 
of controversy. ALND is routinely performed, however 
recent studies have shown that SLNB can be offered 
utilizing Technetium-99m by the one-day protocol 
only. In these cases, the identification rate is high and 
is not accompanied by increased axillary LR rates [27].

Neo-adjuvant Endocrine Treatment (NET)
A less common modality for neo-adjuvant treatment 

is endocrine treatment alone. It is used as a tool to preop-
eratively downstage ER+/HER2- disease with treatment 
duration of 4-6 months, as well as to maintain oncologic 
safety when surgery needs to be delayed (e.g., COVID-
19-induced delays). A recent meta-analysis of avail-
able data shows that when paired with OncotypeDX© 
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Recurrence Score (RS) assessment on the diagnostic 
core tissue biopsy samples, NET can yield satisfactory 
results. Patients with low (<18) or intermediate (18-30) 
RS were found to be four times more likely to respond 
than high risk patients and this cohort of patients will 
simultaneously be spared overtreatment in the form of 
NAC. Nonetheless, it should be noted that pCR is rarely 
achieved in the settings of NET (2.8%) [28]. 

Multifocal or multicentric breast cancer
Multifocal or multicentric (MF/MC) presents a surgi-

cal challenge and the implementation of BCT remains 
a point of controversy, especially in the case of MC 
disease. Further complicating treatment decisions, 
rarely, MF/MC presents with heterogeneous histology 
for different foci. The main concern is local recurrence 
(LR) after BCT. A recent meta-analysis showed that while 
LR after breast conserving surgery (BCS) for MF/MC BCs 
is higher than LR after BCS for unifocal BCs, interestingly 
there is no significant difference when comparing LR 
for MF/MC BCs treated with BCS versus mastectomy 
[29]. Consequently, the use of BCS for MF/MC disease 
has to be considered an equally efficacious alternative 
approach, as far as a pleasing cosmetic outcome can 
be achieved given disease size, patient characteristics 
and surgeon’s oncoplastic expertise [30]. 

Inflammatory breast cancer 
Inflammatory breast cancer (IBC) is a distinct sub-

type of BC characterized by rapid progression and 
early occurrence of distant disease. Notoriously dif-
ficult to treat in the past, 5-year overall survival rates 
still remain less than 71%, with triple negative variants 
being as low as 44%. The diagnosis of IBC will be based 
upon core biopsy tissue samples from the main tumor 
(when present) or skin punch biopsy samples showing 
dermal lymphatic invasion. Surgeons need to be aware 
that 25% of punch biopsies will miss the dermal cancer 
and only show lymphedema. This leaves the rapidity of 
symptoms onset (<6 months) as the main diagnostic 
criterion. Use of MRI and PET/CT are optimal for local 
and systemic staging. The mainstay of IBC treatment is 
the tri-modality approach: Preoperative systemic treat-
ment, surgery and post-operative radiotherapy. During 
systemic treatment clinicians need to re-examine the 
patient for the detection of disease progression despite 
treatment. Surgery for IBC usually comes in the form 
of mastectomy including previously involved skin and 
ALND of levels 1 and 2. If primary closure cannot be 

achieved due to the extent of skin excision, a latissimus 
dorsi or abdominal flap has to be considered. Breast 
conserving surgery and skin sparing reconstruction 
techniques are contraindicated. As systemic treatment 
evolves and cPR rates increase, less aggressive surgi-
cal approaches will have to be considered, tailored to 
individual patients’ needs [1,31].

Occult breast cancer
This rare occurrence of BC (<0.5% of all BCs) presents 

with axillary lymph node disease without an apparent 
primary tumor at the breast. A breast MRI needs to be 
performed, in search of the breast primary site, as well 
as a PET-CT for the exclusion of any other primary site. 
Surgical treatment usually comprises mastectomy and 
ALND, however axillary radiotherapy after SLNB with 
low disease burden is still a valid option and whole 
breast radiotherapy is a valid alternative to mastectomy. 
Systemic treatment is administered accordingly [1].

Surgery for locally recurrent breast cancer
Local recurrence (LR) on the chest wall after mastec-

tomy can be excised if focal and not extending beyond 
the pectoralis muscles. Depending on the extent of 
skin involvement, local flaps may be required for skin 
closure. When multifocal or infiltrating the ribcage, 
systemic treatment and radiotherapy may be a better 
solution. LR after BCS is usually treated with completion 
mastectomy, since radiotherapy to the breast cannot 
be repeated when initially performed. However, small 
recurrent tumors <2 cm with a long time to relapse 
from initial surgery (>48 months) have been treated 
with redo BCS successfully. Lastly, redo BCS should not 
be considered in high-risk patients such as carriers of 
genetic mutations. LR in the axilla after SLNB warrants 
ALND of levels 1 and 2. LR after ALND is treated with 
axillary exploration for removal of the disease [32].

Male breast cancer
Approximately only 1% of breast cancers occur in 

men, so, unsurprisingly, research is focused on female 
BC. Men are often diagnosed at a later stage, with almost 
half presenting with locally advanced or distant disease. 
From the point of view of surgery, it is very common for 
male patients to undergo mastectomy (due to nipple 
or skin involvement) and SLNB (or ALND when obvious 
disease is present in the axilla). BCS is seldom used and, 
in these cases, it usually applies to T1 disease. Surgery 
is followed by radiotherapy to the chest wall and axilla 
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as appropriate. Most BCs in men express ER, PR and AR 
receptors, so endocrine treatment is used. Tamoxifen 
is the treatment of choice, as aromatase inhibitors can 
cause an unwanted increase in androgens, but signifi-
cant side effects impacting quality of life, such as hot 
flushes and lowered sex drive, lead to a quarter (25%) 
of patients discontinuing their treatment [33].

CONCLUSIONS
We live in the era of de-escalation and personaliza-

tion of breast cancer treatment. Significant advances 
are in the works. TAD is being assessed as a completely 
personalized and least invasive means of axillary surgery 
[34]. Elimination of surgery after pCR is a sensible goal, 
however much remains to be addressed regarding 
adequacy of tissue sampling, minimizing FNRs and 
optimal patient follow-up [35]. From the point of view 
of breast surgery, oncoplastic techniques are essential, 
as are reconstruction techniques that are continuously 
requested by women today [36]. These requirements 
highlight the need for highly specialized and qualified 
breast surgeons alongside all other members of the 
multidisciplinary team, always cognizant of the latest 
advances in this everchanging field. 
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Abstract
The COVID-19 crisis has perplexed the management of dementia. Repetitive confinement and quarantine measures, 
the high vulnerability of older adults to severe acute respiratory syndromes and the difficulties of healthcare sys-
tems to cope with the overwhelming care needs, have placed people with dementia at even greater disadvantage 
compared to the pre-crisis period. Here, data on the particularities of the treatment of COVID-19 infections in older 
adults with dementia, COVID-19 crisis-related changes in dementia management and the increase of caregiver bur-
den are succinctly presented. Moreover, light is shed on the ramifications of ageist attitudes and on the challenges 
of allocating limited healthcare resources, which threaten clinicians with moral injury. Despite not being a one size 
fits all strategy, telemedicine services seem to embody a pragmatic way to overcome, at least partially, the effects of 
the reduction or even suspension of non-emergency diagnostic and therapeutic in-person dementia care services 
during the COVID-19 crisis. In addition, increasing awareness among medical and non-medical professionals about 
the principles of healthcare ethics, transparent decision- making and implementation of distress-mitigating interven-
tions for hospital workforces could facilitate moral injury prevention and sufficient coping with moral stress in the 
field of dementia care in the COVID-19 crisis and beyond it.

Key words: COVID-19; dementia treatment; caregiver burden; moral injury; telemedicine
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INTRODUCTION

The COVID-19 crisis

It has already been almost two years since the 
World Health Organization declared Coronavirus 
disease 2019 (COVID-19) a pandemic. The term coro-
navirus disease 2019 (COVID-19) refers to an acute 
respiratory infection which is caused by the novel RNA 
virus severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) [1,2]. The clinical impact of the new 
virus ranges from asymptomatic phenotypes to acute 
respiratory distress syndrome, metabolic acidosis, liver, 
kidney and heart failure, but has also implications for 
mental health [3–5]. These clinical uncertainties in 
conjunction with the appearance of new virus variants 
being increasingly transmissible and the detrimental 
socioeconomic effects of draconic measures (e.g. con-
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finement, quarantine) have created a stressful health-
care and public terrain that encumbers public health, 
global economy and social cohesion [6]. Coronavirus 
disease cannot be approached as a healthcare chal-
lenge solely concerning infectious disease specialists 
and pneumonologists as it co-exists or even interacts 
with other morbidities that continue to affect indi-
viduals. Interestingly, vertical and primary focus on 
preventing and containing COVID-19, seems to have 
led to disruptions in healthcare service provision-, 
access- and supply chains. Of note, older adults with 
dementia have paid an enormous death toll since 
the outbreak of the COVID-19 crisis, since they are 
particularly vulnerable to its detrimental effects [7,8].

Dementia symptoms and treatment
Dementia embodies a complex phenotype and a 

therapeutic challenge. The term dementia denotes a 
syndrome that is characterized by a triad of symptom 
groups:  persistent deterioration of cognitive function 
upon a relatively stable level of consciousness (e.g. 
memory-, attention-, language deficits), behavioural 
and psychological (neuropsychiatric) symptoms such as 
apathy, depressive mood, anxiety, agitation, irritability, 
hallucinations, and disturbances in complex and basic 
activities of daily living [9]. Dementia can be caused by 
various diseases. Neurodegenerative diseases- including 
Alzheimer disease (AD) and Lewy bodies disease, and 
cerebrovascular disease constitute the most common 
causes of dementia [10]. The pharmacological treatment 
of dementia in Europe is based on medications, which 
ideally mildly ameliorate or stabilize cognitive symp-
toms, as well as on psychopharmacological agents in 
order to treat neuropsychiatric symptoms [11,12]. The 
other backbone of dementia management encompasses 
non-pharmacological interventions, such as cognitive 
training, occupational therapy and physical exercise, 
counselling services for patient caregivers and envi-
ronmental modifications aiming to help people with 
dementia and their families to deal with the multifaceted 
ramifications of patient’s functional decline [13]. Due to 
the lack of one-size-fits-all therapy, dementia manage-
ment embodies a quite challenging task.

COVID-19 crisis and dementia symptoms
The drastic measures imposed by governments to 

keep the pandemic at bay, as for instance those of home 
confinement and social distancing, significantly affect 
the mental health of older adults living with dementia. 

Their outdoor and social activities, physical contact with 
their families and friends, visits to their doctors or day-
care centres have been significantly diminished. In this 
context, there are indications of cognitive, neuropsychi-
atric and functional worsening in people with dementia 
during the confinement period [8,14–18]. Higher preva-
lence and severity of neuropsychiatric symptoms, such 
as agitation, apathy, depression, anxiety and changes 
in appetite, were shown to correlate closely with the 
duration of confinement and lower cognitive function, 
while an overall worsening of cognitive symptoms with 
or without a decrease of functional independence was 
observed during confinement in parts of the studied 
samples [15,16,19–21]. It should be underscored that 
most of these studies included relatively small cohorts, 
they did not consider longitudinal changes in dementia 
symptoms and they were conducted over the telephone. 
Despite these limitations, such studies shed light on the 
negative effects of the COVID-19 crisis on the mental 
health of older adults with dementia.

COVID-19 symptoms in people with dementia
People with dementia are at high risk for becoming 

seriously infected with COVID-19. Their difficulties to 
firmly grasp the dangers related to the COVID-19 crisis 
and adhere to the necessary preventive measures, 
as well as the residence of a part of them at nursing 
homes, where the chance of transmission is higher, 
make older adults with dementia particularly vulnerable 
to COVID-19 infection [20–23]. Moreover, older adults 
suffering from chronic diseases such as dementia de-
velop more serious and lethal forms of COVID-19 [14]. 
They are more vulnerable to the development of severe 
neuropsychiatric phenotypes, including delirium, stroke, 
seizures and encephalitis-like presentations [24,25], 
which are associated with poor prognosis. Risk factors 
include old age, dementia and multiple drug use. The 
consequences of COVID-19, such as organ failure, elec-
trolyte abnormalities and sepsis, may also contribute 
to the presence of delirium. The association between 
dementia and serious COVID-19 symptoms does not ex-
clusively stem from the well-studied increased mortality 
rate of dementia; it may also mirror the consequences 
of ageist approaches in allocating healthcare resources 
in exceptional resource-limited constellations such as 
those of significant surges in COVID-19 cases [26,27]. A 
further factor that may underpin this association is the 
common initial manifestation of the infection in older 
adults with atypical symptoms such as altered mental 
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den cardiac death [42]. Particularly, the mortality rate of 
older adults with dementia, being under antipsychotic 
therapy, is significantly high [43]. Moreover, tricyclic an-
tidepressants (TCAs) exert cardiotoxic effects [44]. They 
pertain to increased risk for arrhythmias, tachycardia and 
coronary heart disease and are contraindicated in older 
adults. Finally, because of the high risk for QTc prolonga-
tion, upper limits for the selective serotonin reuptake 
inhibitors (SSRIs) citalopram and escitalopram dosing 
in older adults have been recommended, although 
scientific evidence is not solid yet [45]. 

Haematological changes
In many cases of COVID-19, lymphopenia and leu-

kopenia have been reported [46, 47]. These findings are 
associated with unfavourable prognosis, mainly because 
they increase the risk of further infections. Therefore, 
medications affecting white blood cell production 
should be prescribed with caution or be avoided, if 
possible. For instance, the initiation of a treatment 
with clozapine, which can lead to blood dyscrasia with 
severe agranulocytosis [48] and subsequently increase 
the risk for pneumonia and further complications [49], 
should be carefully determined even in patients with 
dementia due to Lewy bodies who suffer from psy-
chotic symptoms. Furthermore, COVID-19, along with 
immobilization and hypoxia pertains to increased risk 
of deep vein thrombosis [50]. Certain antipsychotics, 
such as clozapine, quetiapine and risperidone, might 
further increase this possibility, too [51]. On the other 
hand, SSRIs have been shown to be related to higher 
risk for gastrointestinal tract bleeding and intracranial 
bleeding [52].

Hepatic and renal function alterations
COVID-19 can lead to acute liver and kidney injury 

[53]. Acknowledging that psychotropics rely on hepatic 
metabolism and/or renal excretion, dosage adjust-
ments are likely to become inevitable. TCAs, atypical 
antipsychotics and lithium, which have been accused 
of hepatotoxicity or nephrotoxicity, should be avoided 
in patients with acute liver and/or kidney injury.

Neuropsychiatric side effects of suggested COVID-19 
treatments (Table 1)
Remdesivir

Remdesivir is an antiviral agent which inhibits the 
RNA-dependent-RNA-polymerase of SARS-CoV-2 and 
subsequently decreases viral load [54]. No neuropsy-

status without cough or fever which can stymie early 
diagnosis and initiation of the appropriate therapeutic 
interventions [21,23,28]. 

The aim of this review is to succinctly capture the 
challenges related to dementia management which 
confront medical and non-medical professionals and 
caregivers in the complex context of the COVID-19 crisis. 
The following lines point to the necessity of paving the 
way towards pragmatic strategies, in order to optimally 
meet the healthcare needs of people with dementia, 
ease the burden of their caregivers and improve the 
quality of life of both.

Pharmacological treatment of individuals with 
dementia and COVID-19 infection
Respiratory system

COVID-19 infection affects a wide range of organs 
and systems and subsequently may lead to alterations 
of drug pharmacokinetics as well as to a higher vul-
nerability to adverse effects related to psychotropics 
commonly prescribed to people with dementia [29–31]. 
Frequently affected in symptomatic COVID-19 cases, 
the respiratory system may be suppressed by psycho-
tropics such as benzodiazepines, despite their crucial 
role in alleviating symptoms of anxiety in contexts 
with severe pneumonia or acute respiratory distress 
syndrome. Moreover, certain antipsychotics, such as 
risperidone and olanzapine, have been shown to be 
related to respiratory distress [32–35]. Individuals on 
clozapine, such as patients suffering from dementia due 
to Parkinson’s disease or Lewy bodies [36], deserve par-
ticular attention, since this atypical antipsychotic might 
lead to serious pneumonia [37–40]. In the absence of 
guidelines regarding the use of benzodiazepines and 
antipsychotics in patients with COVID-19, clinicians are 
called to carefully weigh in each individual case the risks 
and benefits of initiating or continuing such medications 
and to properly adjust their dosages.

Cardiovascular system
Even though no final conclusions have been drawn 

with regard to the impact of arterial hypertension and 
cardiovascular diseases on the outcome of COVID-19 
infection, the effects of psychotropic medication on 
cardiovascular system should be taken into account in 
the treatment of patients infected by COVID-19 [41]. 
Antipsychotics are associated with severe cardiovas-
cular adverse effects, e.g. ventricular arrhythmia with 
subsequent corrected-QT (QTc) prolongation and sud-
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chiatric side effects of remdesivir have been reported 
so far [55].  Rare side effects including excessive sweat-
ing and shivering may be erroneously interpreted as 
symptoms of a panic attack. However, remdesivir may 
elevate the levels of hepatic enzymes and perplex 
the use of hepatically metabolized or hepatotoxic 
psychotropic drugs.

Chloroquine and hydroxychloroquine
Chloroquine, an anti-malarian drug, and hydroxy-

chloroquine, its derivative compound that is widely 
used in rheumatology, had initially emerged as a 
potential treatment of COVID-19. However, the use of 
(hydroxy)chloroquine is currently not recommended 
in patients with COVID-19. Both chloroquine and 
hydroxychloroquine are associated with various neu-
ropsychiatric side effects, such as delirium, agitation, 
suicidality, personality changes, depression, sleep dis-
turbances and psychotic symptoms, to which people 
with dementia are particularly sensitive [55,56]. They 
are metabolized by CYP3A4, which is either inhibited 
or induced by many psychotropics, while chloroquine 
and hydroxychloroquine inhibit CYP2D6, pertain to 
QTc prolongation and decrease seizure threshold. 
Thus, treating people with dementia and COVID-19 
infection with (hydroxy)chloroquine exposes them to 
drug-drug interactions, resulting in lower effectiveness 
and higher risk for cardiovascular, neurological and 
other side effects.

Corticosteroids
Since SARS-CoV-2 provokes an excessive inflam-

matory response, corticosteroids were proposed as 
potential treatment, as they have anti-inflammatory 
effects. Nonetheless, since corticosteroid use in indi-
viduals with COVID-19 infection is related to delayed 
viral clearance and did not convincingly improve 
survival in all patients, corticosteroids should be used 
with extreme caution in the treatment of COVID-19 
[57]. Their well-known neuropsychiatric and cognitive 
side-effects such as agitation, depression, anxiety, 
euphoria, hypomania, insomnia, irritability, delirium, 
psychosis and cognitive deterioration may complicate 
a dementia syndrome [58]. Moreover, corticosteroids 
induce CYP3A4 and CYP2C19, so potential drug-drug 
interactions should be also taken into account [59].

Colchicine
Due to its anti-inflammatory features, colchicine 

has been proposed as a treatment against COVID-19 
infection [60]. Toxic levels of colchicine are related 
to delirium or seizures, which occur with higher inci-
dence in individuals with dementia than in the general 
population [61,62]. Clinicians should be aware of the 
possible drug-drug interactions of colchicine, as its 
metabolism and excretion may be affected by drugs, 
such as clarithromycin, cyclosporine, ketoconazole, 
ritonavir, azithromycin [63,64].

Monoclonal antibodies
Three monoclonal antibody products have re-

ceived Emergency Use Authorizations (EUAs) from 
the Food and Drug Administration (FDA) for the treat-
ment of mild to moderate COVID-19 so far, mainly 

Table 1. Potential side effects of suggested COVID-19 treatments on mental health of people with dementia

Suggested Covid-19 Treatments Potential Neuropsychiatric Side Effects 

Remdesivir Rare side effects including excessive sweating and shivering may mimic panic attack 
symptoms 

Drug-drug interactions with psychotropic medication

Chloroquine and hydroxychloroquine Delirium, agitation, suicidality, personality changes, depression, sleep disturbances, 
psychotic symptoms

Drug-drug interactions with psychotropic medication

Corticosteroids Agitation, depression, anxiety, euphoria, hypomania, insomnia, irritability, delirium, 
psychotic symptoms, cognitive deterioration

Drug-drug interactions with psychotropic medication

Colchicine Delirium, seizures

Monoclonal antibodies None
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bamlanivimab plus etesevimab, casirivimab plus 
imdevimab and sotrovimab   [65–67]. The former 
two can additionally be prescribed as post-exposure 
prophylaxis (PEP) for individuals who are at high risk 
of acquiring COVID-19. No neuropsychiatric side ef-
fects or negative effects on cognitive function of the 
aforementioned monoclonal antibody products have 
been reported yet.

Nonpharmacological management of dementia 
in the era of the COVID-19

Social distancing- and generalized lockdown meas-
ures led to the reduction or even to the suspension of 
non-emergency diagnostic and therapeutic healthcare 
services for older adults with dementia (e.g. reduction 
of the size of therapy groups at Day Care Centres) and 
deprived people with dementia of in-person mental 
healthcare services. ‘Τelemedicine’ provides a model 
of care provision, based on new technologies, which 
has proven valuable in mitigating the detrimental ef-
fects of the COVID-19 crisis on traditional care of older 
adults with dementia [68–70]. Telephone-calls and 
video conferences using platforms available online 
like WhatsApp, Zoom, FaceTime and Teams facilitate 
ongoing follow-up and management of patients with 
dementia. They even enable assessment of cognitive 
functions of older adults with cognitive complaints, 
since online audio-visual versions of popular neuro-
cognitive instruments such as the Mini-Mental State 
Examination (MMSE) and the Montreal Cognitive As-
sessment (MoCA) have been developed [71].  Moreover, 
the use of electronic health record systems through 
online platforms like Google Forms and e-mails noti-
fying patients of necessary diagnostic examinations 
or medical prescriptions have greatly contributed to 
all this effort. 

To a large extent, the daily schedule of Dementia 
Day Care Centres went on-line [69,70]. Webinars and 
podcasts on the COVID-19 crisis were organised.  Vid-
eos with recommendations on strategies to minimize 
the risk of virus transmission, on physical activity at 
home, on exercises for cognitive stimulation and 
speech/swallowing interventions for people with 
dementia are publicly available via websites of such 
centres and further institutions for dementia and 
ageing. Moreover, every day real-time group sessions 
were carried out online for people with dementia 
to boost their memory and physical condition and 
individualized psychotherapeutic sessions via phone-

calls or online were offered. Cognitive and physical 
enhancement exercises and videos were also sent 
to the email address of caregivers on a regular basis 
[69]. In cases of caregiver-patient dyads with no ac-
cess to the internet, virtual illiteracy or disabilities 
impeding their participation in the aforementioned 
programs, or absolute absence of a supportive social 
network, healthcare professionals (social workers, 
nurses, psychologists) conducted home visits follow-
ing all necessary preventive measures for COVID-19 
transmission. They not only provided psychosocial 
support, cognitive stimulus exercises, information 
guides for COVID-19 written in a simple and com-
prehensive way, but also tried to familiarize older 
adults with the use of the internet, video conference 
applications, so that after a few visits they could 
participate in online sessions. 

New technologies also facilitated the operation of 
long-term care facilities for people with dementia in the 
COVID-19 crisis. Videoconferences were employed for 
observing and addressing the behavioural symptoms of 
patients with dementia living in long-term care facilities 
and curbed the rates of their hospital admissions [72].  
Devices like smartphones and tablets have enabled 
the communication of older people living in such 
facilities with their families and friends, since visiting 
has been radically restricted or even suspended [73]. 
Video calling formed an alternative way to remain in 
touch with relatives and friends during the crisis, avoid 
social isolation and affective destabilization, while 
smart devices provide the opportunity to listen to 
music and download useful apps for stimulus memory 
games [73–75].

The integration of telemedicine and technological 
devices into dementia management is not a straight-
forward process. Important barriers have been brought 
into light by healthcare professionals, people with 
dementia and their caregivers [72]. First of all, older 
adults and even more older adults with dementia may 
face great difficulties to become familiar with the op-
eration of technological devices or internet services, 
the use of which may be hampered by the lack of the 
necessary resources (smartphones, tablets, webcams) 
or low connection quality particularly in rural or remote 
areas [69,72]. Of note, visual and/or auditory sensory 
impairments related to ageing may set up further 
barriers. What is more, successful participation in 
therapeutic video conference sessions mostly depends 
on the motivating and supporting endeavours of the 
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caregiver and is rarely possible in cases of patients left 
alone during such sessions, while increasing severity 
of cognitive deficits undermines their participation in 
telemedicine [76].

Dementia caregiver challenges in the era of the 
COVID-19

Caregivers of people with dementia are very prone 
to developing depression and anxiety symptoms as 
well as to report low quality of life [77], since caring for 
people with dementia embodies a chronic stressor [78]. 
Caregiver burden mainly depends on patients’ needs 
for support in activities of daily living, their neuropsy-
chiatric symptoms and their memory- and executive 
function deficits. It is also contingent on the physical 
and emotional resilience of the carer  [79]. Resilience 
is related to the degree of dependence caring, the 
presence of depressive and anxiety symptoms and 
the health-related quality of life of the caregiver [80]. 
Therefore, both caregiver-related and patient-related 
factors influence caregiver’s burden. 

Caregivers of people with dementia belong to the 
hidden victims of the outbreak of the COVID-19 pan-
demic. Confinement measures increased caregivers’ 
stress independently of the severity of symptoms of 
the individual with dementia, but the more severe the 
symptoms were, the higher the stress experienced by 
the caregiver [81]. Decline in cognition, communica-
tion, affective symptoms, movement disturbances 
and low compliance with the measures imposed by 
governments during the COVID-19 crisis were asso-
ciated with increased caregivers’ psychological and 
physical burden, particularly where the available sup-
port sources were limited [82–84]. Despite the lack of 
general agreement [85], confinement duration seems 
to correlate with the severity of caregiver depressive 
symptoms. This association may be attributed to the 
detrimental effects of social distancing and mobility 
restrictions on psychological support of caregivers 
[86]. Interestingly, even in the absence of significant 
changes in neuropsychiatric symptoms of patients 
before and after the outbreak of COVID-19 pandemic, 
caregiver distress severity during the confinement 
period was influenced not only by memory deficits 
and neuropsychiatric symptoms of patients, but also 
by caregiver hyperarousal and avoidance symptoms, 
reflecting the traumatic dimension of the pandemic, 
and worries directly linked to the COVID-19 crisis [78]. 
Quite unexpectedly, caregivers with high resilience 

were shown to be more vulnerable to significant in-
crease in anxiety levels during lockdown than caregiv-
ers with low resilience [86]. Furthermore, tension and 
stress in families which had been called to replace the 
main caregiver because of COVID-19 infection have 
been reported due to the subsequent changes in the 
roles of family members and their relationships [87]. 
Hence, there is an urgent need for psychotherapeutic 
interventions, so that levels of depression, anxiety and 
caregiver burden are reduced.

Strategies for easing caregiver burden include 
avoiding isolation, attending group support meet-
ings and sharing the burden of care with other family 
members and other caregivers [88]. As the access to 
community services providing mental healthcare for 
people with dementia and their caregivers has been 
restricted during the COVID-19 crisis, caregivers have 
taken advantage of telemedicine services. Webinars 
and podcasts for caregivers providing useful informa-
tion, support, self- help guidance and ways of enriching 
the daily routine of people with dementia with creative 
activities, while being obliged to stay at home, were 
organized and are still available on demand [89]. In 
addition, video conferences promote a more direct 
interaction which encompasses not only verbal but also 
non- verbal communication. In this way, telemedicine 
embodies a feasible strategy to support caregivers and 
families of older adults with dementia [90].

Further factors perplexing dementia 
management during the COVID-19 crisis:  
Ageism and moral injury

The COVID-19 pandemic has given rise to ethical 
issues related to healthcare of older adults which 
challenge and can morally injure healthcare providers 
in acute phases of the crisis. In such phases, geriatric 
patients tend to be treated as a lower priority for 
healthcare systems. Older age pertains to a less fa-
vourable pathophysiological response to COVID-19 
infection, higher proneness to severe symptoms, drug 
side effects and a higher fatality ratio compared to 
younger individuals [91]. This evidence underpins age-
ist attitudes which may contaminate clinical practice. 
Ageism is defined by the World Health Organisation 
(WHO) as the ‘stereotyping, prejudice and discrimina-
tion against people on the basis of their age’ [92,93]. 
Clinical syndromes like dementia are considered to 
be a reason for older adults’ stigma because of their 
impaired cognitive and functional performance and 
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potential and partial loss of agency. Ageism correlates 
with adverse health in multiple ways, as well as with 
impaired memory and depression [91,94,95].

The management of the COVID-19 crisis has often 
exceeded the capacities of healthcare systems, as 
indicated by deficiencies in intensive care unit beds 
and ventilators. In the battle of resource allocation 
procedures, older adults and even more older adults 
with dementia seem to be placed at disadvantage as a 
consequence of a widespread implicit bias [96], arising 
from the conviction that older adults should or even 
wish to “make way” for younger people in the current 
deep crisis [97]. Moreover, the necessary modifications 
in healthcare services, so that the increasing treatment 
needs of patients with COVID-19 are adequately met, 
may undermine the proper operation of non-urgent 
healthcare services, from which the overall health of 
older people mostly benefits [91,98]. 

Many critical questions arise as clinicians are con-
fronted with the challenges of allocation of limited 
healthcare resources. Dealing with these challenges is 
not always based on fair and transparent criteria. Triage 
protocols considering non- medical criteria like age and 
disability status of the patient in decision-making may 
result in the exclusion of older adults with dementia 
from proper diagnostic endeavours and therapeutic 
interventions [99]. Furthermore, clinicians are called 
upon to take crucial decisions in demanding prac-
tice environments, while clinical practice guidelines 
are not always clear-cut. The difficulties in shared 
decision-making in cases of individuals with dementia 
being partially or totally incapable of participating in 
decision-making [100] is further complicated by dif-
ficulties in the communication with patients’ families 
due to mobility restrictions and the immense physical 
and emotional burden of clinicians serving on the 
frontline during the current severe pandemic crisis  
[101]. These circumstances form a terrain of moral 
stress and ethical dilemmas [102] on which medical 
and non-medical healthcare professionals treating 
patients with dementia are frequently bound to make 
decisions directly contrasting those they would make 
in a less stressful and demanding setting. 

Moral injury refers to the psychological distress 
which occurs in individuals who are exposed to trau-
matic or unusually stressful events that transgress their 
moral values or ethical code. Morally injurious events 
include perpetration, omission or being a witness of 
acts that violate moral and predictive expectations 

and/or betrayal by a trusted authority [103–105]. The 
core symptoms of moral injury encompass shame, 
guilt, spiritual/existential conflict and loss of trust 
in self, others, and/or transcendental beings. Moral 
injury in healthcare workers is closely associated with 
frustration, burnout, thoughts, or decision to quit the 
profession. These symptoms are commonly accom-
panied by physical symptoms, such as headaches, 
muscle tension, gastrointestinal and sleep disturbances 
[106,107]. Of note, moral injury does not embody a 
mental disorder, even though it shares symptoms with 
post-traumatic stress disorder (PTSD). Nevertheless, 
moral injury can contribute to or even trigger the 
development of a variety of mental health problems, 
such as adjustment disorder, depression, burnout and 
PTSD [103,107,108], which deprive healthcare services 
of workforces with moral sensitivity, empathy and 
prosocial behaviour, characteristics particularly desired 
in the field of dementia care [109,110]. Healthcare 
providers with symptoms of moral injury may benefit 
from an amalgamation of validated psychological treat-
ments, such as cognitive behavioural therapy (CBT), 
compassion focused therapy and psycho-education 
sessions with family members [103,111]

Conclusionary remarks: Τhe way ahead
The outbreak of the COVID-19 pandemic crisis 

has further perplexed the complex management of 
dementia. The puzzle of the new setting consists of 
pieces with variable characteristics. It includes (i) the 
high vulnerability of older adults with dementia to 
severe phenotypes of the COVID-19 infection, which 
may be negatively affected by psychotropic medication 
(e.g. suppressive effects of benzodiazepines on respira-
tory function, cardiotoxic effects of antipsychotics and 
older antidepressants), (ii) the neuropsychiatric side 
effects of COVID-19 treatment, (iii) the reduction or 
even suspension in acute phases of the pandemic of 
non-emergency diagnostic and non-pharmacological 
therapeutic care services for individuals with dementia, 
(iv) the increasing caregiver burden and (v) medi-
cal- and nonmedical  healthcare providers frustrated 
by physical exhaustion, ethical dilemmas and moral 
injury, pertaining for instance to pursuing non-medical 
criteria (e.g. age, disability status) for allocating  limited 
healthcare resources. Healthcare providers of older 
adults with dementia are called to cope with highly 
demanding circumstances and deal with tasks which 
at least partially seem to be sisyphean. 
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Pragmatic, albeit not one size fits all strategies such 
as telemedicine services and boosting the resilience 
of healthcare professional have been proposed and 
implemented as ways to alleviate the detrimental ef-
fects of the COVID-19 crisis on dementia management. 
Despite the initial enthusiasm, online and telephone 
healthcare services do not efficiently facilitate the es-
tablishment of physician-patient therapeutic alliance 
and interpersonal engagement compared to face-to-
face services [69,90], while inaccuracies because of 
non-standardized conditions of the virtual encounter 
and the insufficiently validated transfer of cognitive 
screening tools from paper-based mode to a virtual 
setting undermine diagnostic procedures. Moreover, 
there is a need for targeted training of professionals 
and organizational support [112,113], so that health-
care services can benefit from the use of new tech-
nologies. Mental healthcare services based on new 
technologies may more adequately be understood 
as services complementing and enriching traditional 
face-to-face care provision, rather than distinct and 
independent healthcare services [74,75]. Interestingly, 
tele-psychogeriatrics has been proposed as a platform 
for connecting primary health care centres in remote 
areas, which provide face-to-face care, with highly 
specialized university psychogeriatric clinics [114].  

Practical steps could facilitate moral injury preven-
tion and efficient coping with moral stress.  Practi-
cal courses on becoming aware of the principles of 
healthcare ethics and transparent decision- making 
can minimise biased exclusion criteria during the 
triage and resource allocation procedures, which 
otherwise may place older adults with dementia 
at a disadvantage. Such courses are not bound to 
provide specific ‘right answers’ to the ethical issues 
confronting dementia care providers, but they are 
supposed to highlight productive lines of thought 
in navigating such issues [115,116]. In addition, ef-
fective (online) listening and communication with 
supervisors, easily accessible professional support 
(e.g. web- or telephone based hotlines, hospital-based 
teams providing counselling on handling stress), 
models such as the structured forum Schwartz rounds 
[117], (one-to-one) peer support and last but not least 
organizational adjustments (e.g. shortened shifts, 
staff involvement in organisational decisions), may 
pave the way towards enhanced resilience against 
moral injury during the COVID-19 pandemic surge 
and beyond it [103,106,108,118].
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Pyosalpinx after hysterosalpingography 
examination: A case report

Spyridon Topis, Aikaterini Marogianni, Georgios Saklampanakis,  
Konstantinos Toutounas, Dimitrios Koutsoulis, Charilaos Kasimis

Abstract
In this case report we will discuss the complication of pyosalpinx and peritonitis after a hysterosalpingography 
examination of a 38-year-old woman and the treatment used in our hospital. Pyosalpinx is an inflammatory reac-
tion that affects the uterus, fallopian tubes and other intra-abdominal organs. The main bacterial species that are 
responsible are Neisseria gonorrhoeae, Chlamydia trachomatis, Mycoplasma genitalium and E. coli. Complications 
after hysterosalpingography examination are pelvic infection, loss of consciousness, spotting and iodine allergy and 
may occur in less than 1% of cases.  We are reporting a rare case of pyosalpinx diagnosed at the district hospital of 
Tripolis and successful management. 
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Introduction
Pyosalpinx is an inflammatory reaction that affects 

the uterus, fallopian tubes and other intra-abdominal 
organs. It can be acute or chronic and lead to female 
infertility [1]. Approximately 1-2% of women aged 16-
25 with high-risk sexual behavior have fallopian tube 
infection. Except for free sexual intercourse, there are 
other risk factors such as intrauterine device and invasive 
techniques (dilatation and curettage, hysterosalpigogra-
phy and hysteroscopy). The main bacterial species that 
are responsible are Neisseria gonorrhoeae, Chlamydia 
trachomatis, Mycoplasma genitalium and E. coli [1,5] 

Hysterosalpingography is a common invasive radio-
logical examination which is used to view the interior 
of the cervix, uterus, and fallopian tubes. Radiolucent 
fluid is injected from the cervical os into the endometrial 
cavity in order to investigate the patency of the fallopian 
tubes [2, 3]. During the passage of the fluid, shots are 

taken through an X-ray monitor. The process is repeated 
3-4 times in order to examine the full course of the liquid. 
Hysterosalpingography is performed on the 10th-11th 

day of the cycle, before ovulation and antibiotics are 
always given in advance [6, 9]. Although this technique 
is considered a safe procedure, complications such as 
pelvic infection, loss of consciousness, spotting and 
iodine allergy may occur in less than 1% of cases [10].

There are other techniques to evaluate tubal patency 
such as chromopertubation and sonohysterosalpigog-
raphy [10]. Chromopertubation is a laparoscopy assisted 
procedure where a dilute dye is injected transcevically 
in order to check tubal patency and surrounding pel-
vic anatomy. Sonohysterosalpingography is a similar 
technique but in this case tubal patency is examined 
via ultrasound. 

Case presentation
A 38-year-old patient came to the emergency depart-

ment of the Panarkadiko General Hospital of Tripolis with 
reported fever (up to 39.5 degrees Celsius) onset of 48h 
and abdominal pain which persisted with movement, 
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nor did it relieve with analgesia. She reported no epi-
sodes of vomiting, dysuric disorders, sexually transmitted 
diseases or other gastrointestinal disorders. The medical 
history of the patient was free without health problems, 
surgeries or allergies. From her gynecological history, 
she mentioned menstrual cycle without irregularities, 
with last menstruation 12 days ago and had never been 
pregnant. She had undergone a hysterosalpingography 
exam 5 days ago for investigation of subfertility. During 
the clinical examination the patient’s abdomen was soft, 
easy to press with sensitivity in the abdomen, positive 
(+) intestinal sounds, positive (+) rebound tenderness, 
peer bilateral wheezing, negative (-) Giordano sign, and 
tenderness on the right gynecological examination. Her 
vital signs were: Blood Pressure 110 / 70mmHg, pulses 
78 bpm, Sp02 98%, GCs 15/15, temperature 38.5oC. In 
the laboratory workup, elevated inflammatory markers 
were observed namely Leukocytosis 18.4 and CRP 14.98 
(the rest laboratory values were within normal range), 
the pregnancy test was negative as well as the chest 
radiological examination. The findings of the intra-
vaginal ultrasound were: a uterus with anterior flexion 
of 7.2cm x 5,5cm and a cystic mass near the right fal-
lopian tube (6,5cm x 5,5cm x 4.8cm) (Figure 1, Figure 2)  
with low-medium fluidity fluid with no rupture points, 
next to the right ovary the colored Doppler showed 
peripheral vascularity. Therefore, a right ovarian cyst 
with findings of tubal infection had to be differentiated 
from tubo-ovarian abscess, ruptured ectopic, ruptured 
hemorrhagic cyst, ovarian torsion, pelvic inflammatory 
disease, appendicitis with absence [4].

The patient was admitted to the Obstetrics / Gy-
necology Clinic of the Panarkadiko General Hospital 

of Tripolis where she was administered 3lt of fluids (D 
/ W, N / S, R / L), gastroprotection, paracetamol and 
2-fold antibiotic treatment (cephalosporin β΄ genera-
tion 750g x 3, metronidazole 500g x 3). Two days after 
admission, the patient’s clinical condition deteriorated, 
with clinical signs of peritonitis and ileus. On physical 
examination, she demonstrated increased abdominal 
wall rigidity, with sparse bowel sounds and vomiting, 
while laboratory test results were also indicative of an 
infection (Leukocytosis 13.7, CRP 24.4 and hypoalbumin-
emia 5.4). It was decided to proceed to an exploratory 
laparotomy on the same day. During the operation, free 
purulent fluid was found in the peritoneal cavity with 
dilated intestinal bowel, and so the cavity was washed. 
The right fallopian tube was ruptured and purulent fluid 
was found in the Douglas space (localized peritonitis). 
Various intestine-uterine and tubo-ovarian adhesions 
were found and adhesiolysis was performed. The right 
fallopian tube was then ligated, excised (right salpingec-
tomy) and sent for histological examination (Figure 3). 

The histological examination revealed 
•	Macroscopic findings: distended fallopian tube 

(cystic mass) 7cm length and 4cm diameter with 
wall thickness up to 0.5 cm.

•	Microscopic findings: acute salpingitis, with no neo-
plastic or atypal cells.
The patient’s postoperative course ran with no com-

plications, with a soft abdomen and positive bowel 
activity. Laboratory test results clearly improved in-
cluding inflammatory markers (L 9.9 and CRP 11.57). 
The patient was discharged on the 3rd postoperative 
day in hemodynamically stable condition, without 
any discomfort and a 2-fold per os antibiotic regimen 

Figure 1. Cystic formation 6,5cm x 5,5cm. Figure 2. Cystic Formation 4,3cm x 4,7cm.



100 Spyridon Topis, et al

ACHAIKI IATRIKI April - June 2022, Volume 41, Issue 2 

vagina to the cervix and through the uterus to the 
adnexa. The main bacteria responsible for the disease 
are Chlamydia trachomatis and Neisseria gonorrhea. 
PID is a condition with high morbidity and mortality 
if left untreated.  

In literature, there is a similar case report [11] from 
a non-tertiary hospital where a 29-year-old woman 
presented with pyosalpinx after hysterosalpigography 
for infertility evaluation. Although her medical history 
was complicated (HIV positive, PID with pelvic and peri-
hepatic adhesions), management was approximately 
the same with our case. Salpingectomy was performed 
in both cases through different surgical approaches 
(laparoscopy vs laparotomy). The antibiotic treatment 
during hospital stay in the first case [11] was ofloxacin 
400mg x 2 + metronidazole 500mg x 2, whereas in the 
second was cephalosporin β’ generation 750mg x 2 
+ metronidazole 500mg x 3. Despite the differences 
mentioned above, both patients were discharged 72h 
postoperative without complications.

Conclusion
In conclusion, it is challenging for every specialist in 

ob/gyn to make the diagnosis of acute abdomen due to 
tubal infection based on medical history and patient’s 
clinical picture. This way the appropriate treatment plan 
will be developed. It turns out that any invasive examina-
tion of the internal genitals should be done with great 
precision, abiding by all sterilization protocols, as this 
complication that we analyzed may be considered rare, 
but it may be life-threatening for patients. Every patient 
with PID has lower chances of natural conception and 
high risk of ectopic pregnancy. More specifically, our 
patient was advised to in vitro fertilization for getting 
pregnant due to the fact that an extra factor was added 
in her infertility investigation process which is a major 
surgery (salpingectomy and pelvic adhesions).
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(doxycycline 100g x 2 and cephalosporin β΄ generation 
750g x 2) was prescribed for 14 days at home. 

Discussion
As already mentioned, pyosalpinx is a condition that 

presents either with very specific symptoms (abdominal 
pain, fever and findings in gynecological examina-
tion) or with a silent clinical picture [1]. About 50% of 
women present with the typical clinical picture of the 
disease, which is important for diagnosis. It is neces-
sary to know the exact medical history of the patient 
as it will help us to rule out diseases during differential 
diagnosis. In this case, we do not know what caused the 
peritonitis, whether there was a pre-existing fallopian 
tube infection or rupture of an ovarian cyst during the 
hysterosalpingography or the pyosalpinx was created 
through this invasive procedure. The ultrasound exam 
is useful, because it provides information about internal 
genitalia and helps us reach a diagnosis. Thus, the find-
ing of a cystic mass near the ovary should be evaluated 
appropriately in order to exclude other diseases such as 
endometriosis, hemorrhagic ovarian cyst, extrauterine 
pregnancy, etc. When there is a differential diagnostic 
problem, it would be recommended to perform other 
auxiliary radiological examinations such as MRI which 
shows all lower abdomen structures with greater clarity 
and reliability. Disease management varies depending 
on the severity of each case from intravenous antibiotic 
treatment to surgical resection of the diseased organ 
followed by histological examination as in the current 
case. Pelvic inflammation (defined as Pelvic Inflam-
matory Disease - PID) is caused, as already reported, 
by sexually transmitted diseases that spread from the 

Figure 3. Excised Right Fallopian tube.
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