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Coronavirus disease 2019 (COVID-19) is an ongoing
global pandemic affecting all levels of health sys-
tems. This includes the care of patients with non-
communicable diseases (NCDs) who bear a
disproportionate burden of both COVID-19 itself
and the public health measures enacted to combat
it. In this review, we summarize major COVID-19-
related considerations for NCD patients and
their care providers, focusing on cardiovascular,
pulmonary, renal, haematologic, oncologic, trau-
matic, obstetric/gynaecologic, operative, psychi-
atric, rheumatologic/immunologic, neurologic,

gastrointestinal, ophthalmologic and endocrine dis-
orders. Additionally, we offer a general framework
for categorizing the pandemic’s disruptions by dis-
ease-specific factors, direct health system factors
and indirect health system factors. We also provide
references to major NCD medical specialty profes-
sional society statements and guidelines onCOVID-
19. COVID-19 and its control policies have already
resulted in major disruptions to the screening,
treatment and surveillance of NCD patients. In
addition, it differentially impacts those with pre-
existing NCDs and may lead to de novo NCD seque-
lae. Likely, there will be long-term effects from this
pandemic that will continue to affect practitioners
and patients in this field for years to come.

Keywords: COVID-19, chronic diseases, noncommu-
nicable diseases, public health.

Introduction

COVID-19, a novel infection caused by the severe
acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), has spread across the globe in a matter of
months, leading it to be declared a pandemic by
the World Health Organization (WHO) [1, 2]. Due
to its high direct mortality for such a contagious
disease, COVID-19 has placed extreme pressures
on healthcare systems [3]. Direct stresses include
the rapid consumption of inpatient medicine, iso-
lation and critical care services. Indirectly, public
health control measures, such as social distancing,
shelter-in-place laws and personal protective
equipment (PPE) requirements, have created new
challenges for both patients and healthcare provi-
ders (Fig. 1). These difficulties have profound
implications for patients living with noncommuni-
cable diseases (NCDs), many of which are chronic,
highly technically specialized in screening and

treatment requirements, and reliant on multidisci-
plinary team care for cure and control. Recognizing
this threat, most specialty professional societies
have released practice guidelines and suggestions
for adapting clinical activities during the COVID-19
pandemic (Table 1). Readers are encouraged to
consult these latest guidelines, which will doubt-
lessly evolve with emerging data. In the present
manuscript, we review key ways in which COVID-
19 has impacted the management of NCDs, focus-
ing on both direct effects of the infection on those
with pre-existing chronic diseases as well as
unique health system disruptions affecting their
care.

Methods: search strategy and selection criteria

Medical professional society guidelines were first
queried in the fields of cardiology, pulmonology,
nephrology, haematology/oncology, surgery,
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obstetrics/gynaecology, psychiatry, rheumatology,
neurology, endocrinology, gastroenterology/hepa-
tology, otolaryngology and ophthalmology with ref-
erenced works further explored (Table 1). PubMed
and Google Scholar searches using MeSH and text
search termsof “COVID”, “NovelCoronavirus”, “Non-
communicable Disease”, “NCD”, and the above-
mentioned specialty fields were used to review the
published literature.Given the ever-changingnature
of the pandemic and the lag between patient/health
system developments and peer-reviewed publica-
tion, the lay press, white papers, and preliminary
reports were also examined for the purposes of
informing further formal research in this field. Sec-
tions are organized by the US Centers for Disease

Control and Prevention (CDC) list of high-risk popu-
lations [4, 5].

Impact of COVID-19 on NCDS by field

Cardiovascular disease

Patients with pre-existing cardiovascular disease
(CVD) are amongst those with the highest risk of
adverse outcomes from COVID-19. In its initial
outbreak report, the Chinese Center for Disease
Control noted the case fatality rate of patients with
pre-existing CVD was 10.5%, higher than those
with chronic respiratory disease or cancer [6–10].
US data also suggest that those living with CVD are
amongst the three highest risk groups for COVID-

Fig. 1 Example impacts of COVID-19 on NCDs.
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19 infection [4, 5, 11]. COVID-19 can cause a
fulminant myocarditis associated with acute heart
failure and cardiogenic shock as well as asymp-
tomatic myocardial inflammation [12–16]. COVID-
19 patients also frequently develop elevated serum
troponin levels, although it is unclear if this is due
to direct myocardial injury by the virus or demand
ischaemia from critical illness – nevertheless, this
finding is associated with increased mortality [17–
19]. Furthermore, the first wave of COVID-19 was
associated with decreases and delays in acute care
presentations for MIs in the United States and
Europe, which will likely have implications for
increased disease severity, mortality and postin-
farct complications such as heart failure [20, 21].

Particularly challenging for frontline practitioners,
coronavirus cardiomyopathy can masquerade as
ST-elevation myocardial infarction (STEMI), pre-
senting with chest pain, dyspnoea and ST-segment
elevations on electrocardiogram (ECG) [12, 13].
This has presented cardiologists with a dilemma in
activating the catheterization laboratory – on one
hand, STEMIs are life-threatening and should
ideally be addressed within 90 min with invasive
angiography with intent of percutaneous coronary
intervention (PCI). On the other hand, activating
the STEMI treatment cascade risks exposing cath
laboratory staff and equipment to the virus. Due to
this conflict, many Chinese facilities have treated
patients with suspected COVID-19 and STEMI
pattern on ECG with pharmaceutical thrombolyt-
ics rather than procedural cath laboratory man-
agement. Though PCI has been shown to be
superior to thrombolytics for STEMI management,
these providers have erred towards a conservative
approach in the trade-off between waiting for
SARS-CoV-2 test results and delaying revascular-
ization of a potentially 100% acutely occluded
coronary artery [22, 23]. Indeed, hospitals in Hong
Kong which have continued to use PCI first line for
STEMIs have reported that door to balloon time, a
key quality metric associated with increased MI
mortality, has been lengthened since the outbreak
of COVID-19 [24]. The additional time delay, facil-
ity sterilization protocols and PPE requirements
have significantly disrupted cath laboratory activ-
ities for both emergent and urgent procedures, an
issue which is only magnified for small/low-vol-
ume centres [25]. The disruption extends to elec-
tive but life-saving cath laboratory procedures
such as transcatheter aortic valve replacements,
which have been rescheduled or cancelled [26].
Though cardiology professional societies have

since published guidelines for triage and prioriti-
zation of such procedures, the imminent advent of
influenza season may stress these systems once
more [25, 27].

In addition to myocardial injury, SARS-CoV-2 may
be associated with cardiac arrhythmias. Up to
16.7% of hospitalized COVID-19 patients were
noted in one study to have a heart rhythm abnor-
mality [28]. This concern has been magnified by the
off-label use of hydroxychloroquine and azithro-
mycin as a possible antiviral regimen (despite the
lack of data to support its efficacy) since they can
increase the risk of ventricular tachyarrhythmias
via QT-interval prolongation [29–33].

Researchers are also exploring the role of angio-
tensin-converting enzyme inhibitors (ACEi) and
angiotensin-II receptor blockers (ARB) in the
SARS-CoV-2 infection pathway. Coronaviruses uti-
lize ACE2 as a coreceptor to invade pulmonary
alveolar cells [34]. It was noted early in the
pandemic that patients with CVD, hypertension
and diabetes (all conditions frequently treated with
ACE inhibitors and ARBs) were particularly sus-
ceptible both to SARS-CoV-2 infection and to poor
outcomes from the disease [4, 5, 7, 9, 11, 14, 35].
Presently, it is unclear if these medications upreg-
ulate ACE2, increasing susceptibility to SARS-
CoV-2 or if they act as competitive agonists,
thereby exerting a protective effect [34, 36, 37].
Mounting observational evidence suggests that
they neither increase risk nor improve outcomes,
but further investigation is needed to clarify this
effect [38, 39]. Given the widespread use and
mortality-reducing effects of ACEi/ARBs in the
above diseases, major US cardiology societies have
issued a joint statement to avoid pre-emptively
discontinuing their usage in patients already tak-
ing them [40].

Pulmonology

Chronic respiratory diseases are amongst the
greatest potentiators of SARS-CoV-2 infection and
mortality [4–7, 9, 11]. Cigarette smoking has been
noted in multiple studies to be an independent risk
factor for COVID-19 susceptibility, with higher
case fatality rate amongst men than women possi-
bly due to the higher rates of smoking amongst
men [7, 9, 41]. This finding may extend to e-
cigarettes and vaping products as well [42]. Fur-
thermore, the physical act of sharing cigarettes and
hookahs, cultural practices common in some
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cultures, could present avenues for SARS-CoV-2
transmission [43].

As for care system issues, bronchoscopy (used for
confirmatory diagnoses in suspected COVID-19
cases with negative nasopharyngeal tests) repre-
sents a particularly high-risk intervention for
operators given the proximity to the airway [44].
Furthermore, there has been direct competition for
mechanical ventilators between patients with crit-
ical COVID-19-related respiratory failure and
patients with severe exacerbations of chronic lung
disease without COVID-19 infection. This problem
is compounded by the fact that SARS-CoV-2 is
readily aerosolized by high-flow nasal cannula,
bag-valve masks and noninvasive positive-pres-
sure ventilation (e.g. Bi-level Positive Airway Pres-
sure), necessitating earlier elective intubation and
ventilation to protect healthcare workers [45].

Although most patients who survive acute COVID-
19 infection make a full clinical recovery, there
have also been reports of lasting lung injury,
dubbed post-COVID-19 fibrosis [46, 47]. This
potential syndrome could cause permanent pul-
monary degradation in those already living with
chronic lung disease whilst creating new patients
with interstitial lung disease.

Nephrology

For the nearly 750 000 end-stage renal disease
(ESRD) patients in the United States, the need for
current or imminent haemodialysis (HD) raises the
risk of COVID-19 exposure [48]. Long-term self-
isolation is not an option for those on HD, as they
require regular treatment at dialysis centres. Fur-
thermore, many living with ESRD are reliant on
others to transport them to and from dialysis cen-
tres, bringing them in contact with potential com-
munity virus carriers [49]. Chronic kidney disease
(CKD) is itself an immunocompromising state asso-
ciatedwith reduced resistance to infections [4, 5, 11,
50]. As noted above, many patients with CKD also
take ACE inhibitors andARBs,whichmaymodulate
their susceptibility to SARS-CoV-2 [35].

The US CDC recommends rearranging dialysis
chairs to comply with minimum six-foot social
distancing regulations [51]. Though some centres
are now providing masks for patients and screen-
ing them at check in for COVID-19 symptoms and
turning them away if positive, this diverts these
individuals to emergency rooms where they are at

increased risk of acquiring the disease if they were
initially negative [52]. Dialysis centres are subject
to the same PPE shortages as hospitals as well.

Peritoneal dialysis (PD) could represent a venue for
reduced social interaction, but only a small frac-
tion of patients (roughly 12 000 in the United
States) currently undergo PD [48]. Those looking to
switch from HD to PD will require surgical dialysis
catheter placement, which is not particularly fea-
sible at present whilst surgical capacity, anaesthe-
siology and intensive care resources remain at a
premium.

Haematology/Oncology

Sufferers of haemoglobinopathies such as sickle
cell disease and thalassaemias are at heightened
risk of negative outcomes from COVID-19 [4, 5].
Patients receiving chemotherapy or bone marrow
transplants are also immunocompromised due to
the myelosuppressive effects of many of these
treatments. Indeed, the Chinese COVID-19 experi-
ence suggests that cancer survivors, in addition to
patients with active malignancy, are at higher risk
of death or mechanical ventilation from SARS-CoV-
2 [53]. On the other hand, those on chemotherapy
or immunosuppressive therapies could exhibit a
blunted immune response, thereby decreasing
their risk for cytokine storm, a feared COVID-19
complication [54].

In addition, SARS-CoV-2 has been noted to be
associated with a potent coagulopathic state,
manifesting as thromboses in multiple vascular
territories including the brain, lung and heart
[55]. Chronic sequelae of these events remain to
be seen.

For oncologists and cancer patients, COVID-19
poses multiple major systematic challenges as
well. Primary cancer screenings (e.g. low-dose
chest CT, colonoscopies) cannot be performed
without significant risk and may lead to delays in
diagnosis. Given provider reassignment, social
distancing requirements and reduced operating
room capacity, it is likely that chemotherapy,
radiation therapy and surgical excision of tumours
may be delayed as well during outbreaks [56].
Infusion centres, where most chemotherapy is
administered, have reorganized to maintain six-
foot social distancing protocols [57]. Clinical trial
enrolment and participation is particularly difficult
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during this time, with many trials suspended or
cancelled outright [58]. Cancer survivor surveil-
lance visits and secondary screening intervals may
also become lengthened [57].

Blood banks across the world have been impacted
severely by the pandemic. Due to widespread fear
of health facility-associated coronavirus transmis-
sion, many organizations have reported dramatic
decreases in blood donations, leading the Ameri-
can Red Cross and US Food and Drug Administra-
tion (FDA) to release public calls for assistance [59–
61]. This setback likely extends to bone marrow
and solid organ donations as well [62, 63].

Neurology

Those living with neurologic disorders shoulder an
excess burden of COVID-19’s pathophysiologic and
societal impacts [4, 5, 11]. For one, there are
increasing reports of COVID-19 infection-associ-
ated strokes and transient ischaemic attacks,
many of them possibly thrombotic in origin [55,
64]. Patients with chronic illnesses specifically
weakening the respiratory muscles (e.g. amy-
otrophic lateral sclerosis, myasthenia gravis (MG))
are at high risk for respiratory decompensation
from SARS-CoV-2 infection [65]. Those living with
autoimmune neurologic diseases (e.g. multiple
sclerosis, MG) are also high risk, because many
are on long-term immunosuppressive therapies
including corticosteroids and biologics. Many
receive treatment at infusion centres and may
experience delays in initiation of therapy if newly
diagnosed [66].

Movement disorders, conditions associated with
cognitive impairment, and developmental syn-
dromes can limit the ability of patients to indepen-
dently shop and care for themselves in the era of
social distancing, leading to businesses and gov-
ernments to issue preferential treatment ordi-
nances for these groups [67].

Nursing homes and long-term care facilities,
which house a disproportionate number of the
nation’s dementia patients, have been ground
zero for initial disease outbreaks in the United
States, with tenants experiencing extraordinarily
high rates of critical illness and mortality [68].
Advanced age is one of the strongest predictors of
poor outcome from COVID-19 [69]. As such,
nursing facilities have limited access to resi-
dents’ family and friends [70]. Though critical

for limiting disease transmission, these measures
can both accelerate the dementia disease course
and increase the incidence of psychiatric comor-
bidities such as depression. Indeed, social dis-
tancing places the elderly, even in their own
homes, at greater risk for depression and anxiety
[71].

Psychiatry and behavioural medicine

The COVID-19 pandemic and its social sequelae,
both the fear of mortality from the disease itself and
the effects of public health control measures such
as social distancing and loss of employment, have
caused both de novo psychiatric events as well as
exacerbations of pre-existing mental health condi-
tions [72–75]. Social isolation can lead to danger-
ous self-medicating behaviours such as excessive
alcohol, tobacco and illicit drug abuse [76, 77].
Prolonged quarantine with family can lead to
domestic conflict – some regions have reported
increased divorce filings following lifting of lock-
downs [78]. Economic recessions have been noted
to be associated with substantial increases in
suicides [79]. Indeed, the Well Being Trust esti-
mates that there will be as many as 75 000 excess
‘deaths of despair’ from substance misuse and
suicides from the pandemic in the United States
[80]. Furthermore, many patients at highest risk of
adverse outcomes, like those with psychotic ill-
nesses such as schizophrenia or bipolar disorder,
may be lost to acute care.

Those suffering from substance abuse and addic-
tion represent a particularly vulnerable population
during the COVID-19 crisis. Opiate dependence is
known to be a risk factor for poor outcome with
respiratory disease, whilst chronic metham-
phetamine use can led to pulmonary hypertension
and heart failure, associated with worsened out-
comes from COVID-19 [41, 81–83]. There is high
collinearity between substance abuse and severe
psychiatric disease, and those with either condi-
tion are more likely to experience homelessness or
incarceration, which increases risk of poor COVID-
19 outcomes [41].

The homeless are an exceedingly high-risk group
who have reduced access to healthcare resources
and an inability to social distance effectively,
leading some experts to call for temporary housing
measures to treat them successfully and protect
others [84, 85]. Institutionalized populations in
general, including nursing home residents, legally
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held decompensated mentally ill patients, the
imprisoned and undocumented immigrants in
detection centres, are also at exceptionally high
danger of contracting and sustaining complica-
tions from COVID-19 [86].

In addition to caring for the well-being of the public
at large, mental health providers will likely need to
deal with the psychiatric sequelae experienced by
frontline workers during the pandemic. Already,
Chinese health personnel have reported high rates
of adverse emotional symptoms, including depres-
sion, anxiety and insomnia [72].

Rheumatology/Immunology

Patients with autoimmune disorders, inflammatory
diseases and organ transplants are particularly
susceptible to SARS-CoV-2, as many are on
immunosuppressive drugs including corticos-
teroids and biologics such as TNF⍺ inhibitors [4,
5, 66]. Individuals receiving intravenous therapies
are at risk of being exposed to SARS-CoV-2 at
infusion centres [87]. The outbreak of COVID-19
may cause delays in initiation of IV therapies for
the newly diagnosed [66].

Preliminary studies implying that hydroxychloro-
quine may improve COVID-19 outcomes has led to
widespread shortages of the drug, which is impor-
tant for the treatment of those with autoimmune
disorders such as systemic lupus erythematosus
[30, 31, 88]. Nonsteroidal anti-inflammatory drugs
(NSAIDs), often used in rheumatologic disorders,
have been suggested by the French government to
portend a worse prognosis in SARS-CoV-2, though
the FDA and WHO warn that this claim is unsub-
stantiated [89–91].

Particularly concerning for paediatric practition-
ers, COVID-19 has also been associated with a
rare, Kawasaki-like multisystem inflammatory
syndrome (MIS) in children, which may leave
affected patients with permanent cardiac or cere-
brovascular injuries [92].

Endocrinology, nutrition and preventative medicine

Diabetics have had some of the highest COVID-19-
related case fatality and complication rates, possi-
bly due to uncontrolled diabetes mellitus being an
immunocompromised state [4–7, 11, 93]. As
described above, many diabetics are also pre-
scribed ACE inhibitors and ARBs for

nephroprotection, which may affect their suscepti-
bility to the disease [36, 40].

Obesity, which is comorbid with metabolic syn-
drome, is also a potent risk factor for poor out-
comes from SARS-CoV-2 infection [4, 5, 94]. This
finding is critical because the COVID-19 pandemic
and its public health response has had a major
influence on food systems, limiting people’s access
to healthy foods and magnifying the effects of food
insecurity on vulnerable people (e.g. the elderly,
urban populations) [95]. Both supply side (reduc-
tion in labour force, livestock access, transporta-
tion restrictions, production/processing
limitations, stocking workforce) and demand side
challenges (e.g. hoarding behaviours, increased
reliance on takeout) stress traditional grocery,
restaurant and food service systems [96]. Social
distancing has incentivized quarantined individu-
als to switch to cheaper, shelf-stable foods, which
may lead to less nutritious dietary choices [97]. The
closure of schools around the globe presents a
shock for the world’s 320 million schoolchildren,
many of whom are from low-income families that
depend on school lunches for a large percentage
their nutritious daily calories [98]. Impacts to food
systems disproportionately affect the poor, as loss
of employment and rising food prices are most
likely to harm them [99]. In addition to dietary
disruptions, physical inactivity will increase in
regions of the world placed under social distancing
directives. It is unclear how long these measures
will last, but if prolonged, they may negatively
impact the cardiovascular and metabolic health of
those without access to gyms or home exercise
equipment [100].

Obstetrics/Gynaecology

Emerging data suggest that pregnancy may con-
stitute a risk factor for worsened outcomes from
SARS-CoV-2 [4, 5, 101]. Nevertheless, the Ameri-
can College of Obstetricians and Gynecologists
(ACOG) does not recommend changes in timing or
method of childbirth based on COVID-19 [102,
103]. Data on the potential rate of vertical trans-
mission of SARS-CoV-2 are evolving [104–107].
Initially, the World Food Program suggested con-
tinuation of breastfeeding through COVID-19,
albeit with careful handwashing and face masks
[108]. Meanwhile, ACOG has recommended that
neonates born to patients with COVID-19 be sep-
arated from their mothers [102]. Elective gynaeco-
logic procedures such as tubal ligation, pelvic
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prolapse repair and in vitro fertilization have had to
be postponed to conserve anaesthesiology/critical
care resources. Though currently legally contested,
a number of US states, including Arkansas, Iowa,
Alabama, Oklahoma, Louisiana, Mississippi, Ten-
nessee, West Virginia, Alaska, Ohio and Texas,
have attempted to limited access to abortions by
classifying them as elective procedures, increasing
the difficulty in obtaining medical care for some
women [109, 110].

Gastroenterology/Hepatology, otolaryngology

Interestingly, a large percentage of patients pre-
senting for COVID-19-related medical care in some
studies reported gastrointestinal symptoms such
as diarrhoea, vomiting, and abdominal pain [111].
Esophagogastroduodenoscopy, colonoscopy and
ear nose and throat procedures place operators at
high risk of SARS-CoV-2 exposure given the close
proximity to the respiratory tract, oral secretions
and stool, which represent avenues for viral spread
[112, 113]. Systematically, there have been limita-
tions on endoscopic procedures, as many endo-
scopy suites have been converted into overflow ICU
beds at some institutions [3].

Patients with inflammatory bowel disease (IBD) are
a particularly vulnerable group, as many are on
immunosuppressive therapies including corticos-
teroids and biologics. Some experts have suggested
that IBD patients on infusion anti-TNF biologics
(such as infliximab) be switched to home injection
forms such as adalimumab to reduce SARS-CoV-2
exposure at infusion centres [114]. Patients with
chronic liver disease may also be at higher risk for
poor COVID-19 outcomes [4, 5, 11]. In particular,
liver transplants pose a mode of viral transmission
based on the experience of prior novel coronavirus
outbreaks [115].

Traumatology

Traumas, including both surgical and medical
acute injuries (e.g. car accidents, drownings,
intoxications) pose a particular risk for emergency
room providers, anaesthesiologists and surgeons,
since comatose patients may not be able to relay a
history of COVID-19 symptoms at time of initial
encounter [116]. Severe traumas requiring intu-
bation and/or operative management further
stress intensive care resources, putting them in
direct competition with critically ill COVID-19

patients. As noted previously, blood donation
shortages further complicate resuscitation efforts
[59–61].

Unfortunately, shelter-in-place regulations and the
closure of schools can increase contact between
perpetrators of domestic assault, rape and child
abuse and their victims, potentially leading to
higher rates of these events. Some domestic vio-
lence call centres have noted increases in the
number of calls, whilst experts worry that this is
a underestimation of the true volume, as the close
proximity of abusers and victims may disincen-
tivize calls for help [117].

Elective surgery

Most hospitals and surgical professional societies
have recommended the rescheduling or reduction
of elective surgeries to conserve anaesthesiology
staff, equipment and ICU beds for the COVID-19
response effort [116, 118]. Such conservation poli-
cies have become more critical given blood product
shortages [59–61]. Concerningly, there are anec-
dotal reports of patients hiding COVID-19 symp-
toms due to fear of providers not offering them
operative management [119]. If true, this could
have ramifications on PPE use for operating room
staff and equipment, even for asymptomatic cases.

Ophthalmology

Case reports suggest that SARS-CoV-2 can present
with viral conjunctivitis [9, 120]. This could repre-
sent a threat to ophthalmologists and optometrists,
who come into close contact with patient’s faces
and tears. Of special note, hydroxychloroquine and
chloroquine, which have seen off-label use as
possible antiviral agents, are associated with an
irreversible retinopathy, usually with prolonged
use [30, 31, 121]. The long-term ocular effects of
its usage for COVID-19 are unclear.

Conclusions

The COVID-19 pandemic has powerfully affected
all areas of the healthcare system, not just infec-
tious disease and critical care. Here, we have
provided a broad review of both biologically medi-
ated and systems-level impacts that the COVID-19
crisis has levied on patients and practitioners in
NCD fields. Given that the peak of the pandemic
has not yet passed in many countries, whilst others
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are experiencing new outbreaks of the infection,
the effects are sure to continue evolving in the
coming months due to the chronic nature of many
NCDs. The scope and severity of these impacts will
continue to unfold long after successful control of
the present pandemic.
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