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Abstract

The spread of COVID‐19 infection has changed the world. Population‐based studies

of COVID‐19 are limited because it is unknown why events happen or why certain

outcomes occur. An alternative approach called the patient pathway review

evaluates what happens to individuals in detail. In the “ideal” pathway patients with

COVID‐19 will seek medical attention and COVID‐19 will be identified and they will

either be admitted to hospital, managed in the community or they will self‐care.

However, in the “real‐world” pathway, patients may delay seeking medical attention

and it is variable who the patient decides to seek help from and some patients may

be initially misdiagnosed. The eventual outcome will be recovery from the acute

infection or death but there may be a spectrum of healthcare needs for patients from

those who care for themselves in the community to those who are hospitalized and

require intensive care. The patients may or may not have short‐ and long‐term

adverse effects. People infected with COVID‐19 can take on different paths which

depend on the patient's decision making, clinical decision making, and the patient's

response to the infection. Desirable pathways are those where patients have good

outcomes and also limit the transmission of the virus.
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1 | INTRODUCTION

The spread of COVID‐19 infection has changed the world. This virus

is responsible for significant morbidity and mortality, such that all

aspects of life have been affected. People have had to isolate and

reduce social contact. A proportion of those employed have been

made redundant and some businesses have had to shut down. Health

services have had to be restructured and clinical practice has had to

rapidly adapt and change. Governments have had to make

unforeseen policy decisions to curtail the spread of the virus. The

pandemic has undoubtedly had a significant impact on the physical

and mental health of the entire population.

Epidemiological evaluations of COVID‐19 infections have enabled

a great understanding of the virus and how it spreads which has driven

policy decisions all over the world.1 Epidemiologists were able to

model early in the pandemic that the virus case numbers were actually

higher than documented. Furthermore, they were able to demonstrate

the benefit of using face masks, staying at home, and other public

health measures such as school closures, restricting travel, and

reducing mixing within households.1 However, this approach is not

without limitations. The data accuracy are dependent on the data

collection methods. For example, in the absence of testing the entire

population, it is impossible to know the total burden of infection, with

modeling used to provide estimates. Therefore, most reported

estimates are derived from people who underwent testing, whilst

many patients with COVID‐19 are asymptomatic.2 While it is not the

purpose of epidemiological studies, the more useful information that

can be applied clinically and practically for decision making is the

impact of COVID‐19 on individuals and understanding both why

events took place and their associated outcome. An alternative
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approach is looking at what happens to individuals in detail. This novel

approach, known as the patient pathway review,3 has not been applied

to COVID‐19 infections before. It has the distinct advantage that it

considers possible paths that patients may take and then attempts to

rationalize them by considering different perspectives such as that of

the patient, clinician, health service, and society.

This review reports the patient pathway review with the starting

point of a patient contracting COVID‐19. It explores the conse-

quence of the acute infection and the possible key events that take

place. This is done in a systematic approach whereby an initial “ideal”

pathway is defined with is then modified considering events that take

place in “real‐world” settings. The findings of the real‐world settings

are then discussed in the contact of the patient, clinician, healthcare

service, and society perspective.

2 | METHODS

The first description of the patient pathway review has been

published elsewhere.3 This is described in brief below.

2.1 | Starting point

The starting point of this patient pathway review is that of a patient

that is infected with COVID‐19. The patient pathway review is also

broken down into two aspects: the acute infection and potential

short and long‐term consequences after initial recovery.

2.2 | Defining the “ideal” patient pathway for acute
COVID‐19 infection

The “ideal” pathway, from the patients' starting point is then

developed considering the onset of symptoms, review by healthcare

professionals, investigations, diagnosis, treatment, response for the

acute infection, and subsequent outcomes.

2.3 | Defining the “real‐world” patient pathway for
acute COVID‐19 infection

From the “ideal” patient pathway, each stage will be systematically

explored by considering undesirable realities in clinical practice such

as patient's failure to recognize the significance of their symptoms,

variability of the care delivered by healthcare professionals, and

possible misdiagnosis. The systematic approach is defined by

considering all stages of the pathway as opposed to just targeting

certain stages of the pathway and ignoring others. This will be used

to create a “real‐world” pathway.

For the purposes of this evaluation, two assumptions are

made. First, patients who are tested for COVID‐19 who have the

infection will test positive and we will not consider the real

possibility that the test failed to detect the infection. Therefore,

with the widespread availability of testing in many developed

countries, all that is required for the determination of COVID‐19

status is suspicion of the infection. Furthermore, while there is

variation in the exact care individual patients with COVID‐19

receive, once diagnosed the exact treatment algorithms for

patients are beyond the scope of the current review but rather

the approach of the patient being managed in the community,

hospital, or intensive care is used with clinical severity of illness

driving the transition between settings. The response is defined as

either recovery from COVID‐19 or death.

2.4 | Defining the long‐term patient pathway after
recovery from acute COVID‐19 infection

The development of potential adverse complications associated with

COVID‐19 after recovery will be discussed but a single pathway will

be defined rather than first defining the “ideal” and then exploring it

from a “real‐world” approach.

2.5 | Explaining the “real‐world” patient pathways

Considering that one of the tenants of the patient pathway

analysis is that there is usually a reason for why events take place,

a systematic approach of considering the key perspectives was

used to explain what and why events happen in the real‐world

pathway. First, would be the patient perspective including the

reasoning for the decisions they made as well as their priorities.

Second, the clinician perspective is explored followed by that of

the health service. Finally, the society agenda will be considered as

public health measures and health policies can influence patient,

clinician, and health service decision making.

3 | RESULTS

3.1 | “Ideal” patient pathway after acute COVID‐
19 infection

From the starting point where a person contract COVID‐19 the ideal

pathway is shown in Figure 1. The major decision for patients is

whether to seek health care attention or remain in the community. A

patient who remains in the community after contracting COVID‐19

may be unwell but the infection could resolve. Their symptoms may

worsen which merits hospitalization, identification of COVID‐19, and

even intensive care admission if they deteriorate. They may also seek

medical attention at an early stage and COVID‐19 may be detected.

The eventual outcome will either be recovery from the acute

infection or death.
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3.2 | “Real‐world” patient pathway after acute
COVID‐19 infection

The “real‐world patient pathway evaluates what happens to patients in

more detail (Figure 2). After contracting COVID‐19 patients may or may

not develop symptoms which may be a major driver regarding whether

or not they will seek medical attention. There are also options in terms

of who the person infected with COVID‐19 will see for medical help.

These include the general practitioner or family doctors, outpatient

hospital care, emergency care, and other professional groups such as

community nurse practitioners or pharmacists. If medical attention is not

sought the COVID‐19 infection may resolve or progress and if it

progresses it introduces a delay to medical attention. Even at the stage

of medical attention, it is important that COVID‐19 is suspected as

misdiagnosis is also possible. Misdiagnosis may result in increased

severity of symptoms which creates delay before the eventual

identification of COVID‐19. From there, similar to the “ideal” pathway

patient may be managed in the community and hospital with or without

intensive care admissions. The ultimate outcome will be the resolution

of COVID‐19 or death.

F IGURE 1 “Ideal” pathway of acute COVID‐
19 infection

F IGURE 2 “Real‐world” pathway of acute COVID‐19 infection
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3.3 | Patient pathway after recovery from acute
infection

The pathway for patients after recovery from acute infection is

shown in Figure 3. Patients may have no short‐ or long‐term adverse

effects after COVID‐19. The patient may have short‐term adverse

effects with or without long terms adverse effects including

prolonged COVID‐19 or no short‐term adverse effects but long‐

term adverse effects. In terms of long‐term effects, an important

consideration is whether patients will die before developing the long‐

term adverse event.

3.4 | The patient perspective

It is well known that COVID‐19 infection is potentially life‐

threatening and as such most people would aim to avoid contracting

the infection. However, once they are infected the aim shifts to

overcoming the infection, alleviating any suffering from symptoms,

and carrying on with independent living without any long‐term

adverse consequences. In the cases where patients are symptomatic

understanding what the diagnosis underlying their ill‐health may be

of prime concern. Once the diagnosis is suspected or confirmed, the

patient will consider whether or not they have symptoms that merit

seeking medical advice. If a patient had a fever and cough, they may

self‐medicate with over‐the‐counter medications such as paraceta-

mol. However, the collection of symptoms that may represent

COVID‐19 is diverse which includes fatigue, shortness of breath,

anosmia, loss of appetite, myalgia, headache, and the patient may

even be asymptomatic.4 While symptoms may be the main driver for

seeking medical attention, there may be other factors influencing the

willingness to seek medical attention including whether they have the

time or have other priorities/responsibilities, medical knowledge, and

other factors including any concerns about contracting COVID‐19

from seeking medical attention. One other factor which may impact

decisions about seeking medical attention is the healthcare service

and whether patients need to pay for care. There may be delays in

seeking help in cases where there are initially mild symptoms because

of the potential cost associated with healthcare in some countries.

It is not known whether delay in seeking medical attention

affects the eventual outcome of acute COVID‐19 infection. Aside

from cases where patients die in the community from COVID‐19 who

did not receive any treatment, those patients who present to the

hospital will have monitoring and treatment with appropriate

escalation with clinical deterioration. Delays can also be contributed

by delays in accessing diagnostic tests, delays related to misdiagnosis,

and delays related to the volume of patients needing treatment. The

exact care received will depend on the availability of healthcare and

the extent to which it had to make adaptations to cope with COVID‐

19. It is expected that most patients will survive the illness but some

may die especially those who are elderly and frail.5,6

The impact of COVID‐19 infection extends beyond the individual

but also to everyone around them and everyone they come into

contact with. The possible responses are shown in Figure 4 which

influence the likelihood of transmission to others which may be

related to the severity of symptoms. People may increase contact

with others, carry on with usual activities, reduce but not carry out

full isolation or fully isolate themselves with as limited contact as

possible. Patients may have a strong desire to limit potential spread

to those living with them and isolate as much as possible.

Alternatively, patients especially those with very mild or no

symptoms, may carry on with daily activities or increase contact

with others.

3.5 | The clinician perspective

From the clinician's perspective, it is important to protect themselves

from being infected while also carrying out their duty to identify and

treat the COVID‐19 infection. In the efforts to minimize the chance

F IGURE 3 Pathway postrecovery from acute COVID‐19 infection
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of contracting COVID‐19 many clinicians seeing patients in the

community have reduced face‐to‐face appointments. Unlike emer-

gency hospital visits where patients will be reviewed in person,

assessments of symptoms can only be undertaken via the telephone

but physical examinations are not possible. Nevertheless, the

information from telephone assessments can be used to risk stratify

and advise patients to have COVID‐19 testing when they have not

done so already. It is particularly important that the personnel at the

front lines including paramedics and emergency room doctors have

adequate personal protective equipment. There should also be

pathways within hospitals to have designed potential COVID‐19

infected patients and areas where patients do not have COVID‐19.

As not detecting COVID‐19 can have disastrous consequences

with the spread of infection, the tests used to identify COVID‐19

have become widespread such that all patients in hospital and

community settings can be tested. Nevertheless, no test is perfect

and some patients may not be detected initially but go one to have

COVID‐19. Because of how common infections with COVID‐19 are

in most hospitals there are protocols in place for Treatment

protocols, including advice on the use of dexamethasone and oxygen

and when to escalate patients to intensive care are commonplace in

secondary care and rapidly evolving as new evidence emerges.

Especially worse at the height of the pandemic, many clinicians

have been psychologically affected by COVID. Patients with COVID‐

19 infections were dying and colleagues were frequently victims of

the virus. In some places there was mass staff redeployment to care

for COVID‐19 patients and the type of work specialist doctors and

surgeons were doing was radically different from their usual clinical

activity. Clinicians were concerned about having the right skills to

care for these patients while being concerned about rising waiting

lists for routine work.

3.6 | The healthcare service perspective

The healthcare service perspective is complex. COVID‐19 pandemic

created an additional burden of managing infected patients in most

healthcare systems on top of the usual patient workload in the

community or hospital settings. In places where there was a high

volume of hospitalized COVID‐19 cases, routine services such as

elective surgery and procedures had to be canceled and medical and

surgical wards were converted to COVID‐19 wards. Also, there are

changes in physical delivery of care where patient care may be

divided into those who may be exposed to COVID‐19 and a separate

area for those who have tested negative. Furthermore, healthcare

services need to secure personal protective equipment including

gloves, aprons, and masks. During the early part of the pandemic,

there were concerns about not having enough or the correct supplies.

COVID‐19 has had a different impact on the different areas of

the healthcare system, whether public or private. In public healthcare

systems, the effect of finite resources is greater as there is no

additional monetary support provided to care for more patients. This

is particularly important as resources had to be diverted to manage

the burden of COVID‐19 patients. In private settings, patients pay for

the cost of health care so there may be more resources available for

clinicians to care for patients. However, in such settings, there may

be a reluctance to seek healthcare professionals because of the

associated cost. Avoidance of seeking help can translate into the

greater spread of infection in the community.

The effect of COVID‐19 infections on staff and workers in care

settings having to isolate because of exposure because of potential

COVID‐19 exposure is a serious problem to health services. The

morale of staff may be impacted by seeing the devastating effect of

COVID‐19 on patients and society and now some have had to take

F IGURE 4 Options of patient activity in response to acute infection
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up additional responsibilities and be put under additional pressure

because of their colleagues' COVID‐related absences.

3.7 | Society

The impact of COVID‐19 on society is significant. The priority is to

stop the infection from spreading and alleviating the burden of those

affected by the illness and its consequences on society.

A worldwide problem, drastic measures have been taken by

different governments to reduce the transmission of infection. These

have significant downstream consequences on healthcare services,

clinicians, patients, and the public. While public health measures were

implanted for the recent infectious outbreaks such as the severe

acute respiratory syndrome (SARS), Avian influenza, and Zika virus,

the measures taken have never been as drastic as those implemented

for COVID‐19. These measures include lockdowns restricting social

contact, social isolation policies, and vaccination programs. While in

theory, these large‐scale interventions should be of benefit, the key is

that for them to work they must be adhered to and the extent of

compliance with these measures is uncertain. This is particularly

challenging when trying to demonstrate robust evidence regarding

the extent to which these measures reduce transmission. More than

likely, these interventions potentially can modify the proportion of

patients in different pathways.

The societal perspective is complex. If a patient with COVID‐19

dies, it is a tragic event. As most patients recover from the infection,

the difficulty in understanding how transmission of the virus occurs

on the individual and then the populational level. While partly

influenced by the severity of the symptoms, people who contract

COVID‐19 make key decisions regarding their health about whether

they should ignore symptoms, self‐treat, or seek medical attention. A

significant problem occurs if patients are actually contracting the

virus from seeking medical attention. At present, it is not absolutely

clear how the virus is spread but the danger is if patients who do not

have the virus contract it from ambulance drivers, professionals in

hospital, or even from inanimate objects in the hospital or transport

environment.

The downstream consequence of COVID‐19 infection is signifi-

cant affecting the workforce and healthcare. Countries who used

strategies to support people financially during periods of lockdown

(such as the UK “furlough” scheme) have incurred large financial

debts. Investments have also been required to support patient care.

Some patients with COVID‐19 may develop complications and we

are still trying to understand these long‐term outcomes.

4 | DISCUSSION

Human factors, whether it is the patient and clinician, are a major

contributor to deviations from the “ideal” pathway. The COVID‐19

pandemic has created significant uncertainty which has caused

anxiety for the public and healthcare professionals. As highlighted in

the patient pathway review, after one is infected with the virus the

possible outcomes for patients are diverse and there is currently

insufficient knowledge to reliably predict the eventual outcome for

most patients. In the pathway review, we show how it can become

increasingly complex due to multifactorial human factors such as

decisions to seek medical attention and the ability of clinicians to

recognize the infection. A key challenge is heterogeneity in clinical

response to infection. Some patients will have no or mild symptoms,

while others may develop life‐threatening symptoms. In the absence

of extensive clinical experience handling the infection, no one really

knows how to identify those who will be unwell until they

deteriorate. This is further compounded by the fact that there are

different variants of the virus which have different pathogenicity. The

key is to recognize that there are potentially nonavoidable reasons

for deviations from the pathway, such as the strain of the virus and

patient variability in response to infection, but there are also

modifiable factors such as the degree to which the public who are

infected agree to measures recommended by government as well as

areas such as healthcare professional's willingness to follow the

guidance.

The priorities and vigilance of the patient, clinician, healthcare

service, and society integrate to influence the proportion of patients

who undergo the identified pathways. There are two important

considerations regarding the implications of the patient pathway and

that is the outcome of the patient and the degree to which there is

transmission as a consequence of the infected patient. The

consideration of transmission is important as it separates COVID‐

19 from other clinically significant noncommunicable diseases such as

ischaemic heart disease, chronic lung disease, diabetes mellitus, and

cancer.

The aim of the patient, in general, is to overcome the infection

and minimize and potential long‐term adverse effects. Some patients

may also feel that it is important not to spread it to others, especially

family members. Among mild cases which resolve, ideally the patient

is able to isolate at home which minimizes the spread to other

members of the public. While challenging to control especially when

patients are asymptomatic, the risk of spreading the infection is

expected to be high for patients who have COVID‐19 but carry on

doing the same level or increased levels of social contact. Isolation

and not seeking medical attention can place the patient in danger of a

poor outcome and even death in the community. In most cases,

however, patients who deteriorate will call for help, and for some

medical treatment may reverse the course of the illness. Never-

theless, for some patients, mortality will be the outcome regardless of

intervention but it may place those looking after the patient and

transporting the patient at risk of infection.

Clinicians and those involved in the care of patients who may

have COVID‐19 must be vigilant when it comes to use of protective

equipment from infection. While some clinicians may have had the

vaccine or had the infection, they should not assume they are

immune as they may not contract the same strain of virus again but

also, they could indirectly transmit the infection indirectly via fomites,

surfaces, and objects.7 This can have serious implications as viral
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infections can grow exponentially if frontline staff are infecting

patients and other staff members. The priority from the clinician

point of view is to protect oneself and other members of staff while

carrying out the best management for patients. It is, therefore,

important that the clinicians themselves are cautious minimizing

unnecessary contact with patients and discouraging potentially high‐

risk practices.

The priorities of the health service are to carry on treating

patients and protecting its staff. Lack of care in protecting the

healthcare professionals can translate to serious problems if the

workforce is infected and unable to work. To reduce spread many

hospitals have the capacity to test all patients that are admitted. This

can help identify high‐risk and low‐risk areas for risk of transmission.

Current literature suggests that COVID‐19 can be spread by both

direct and indirect contact. Person‐to‐person spread of COVID‐19 is

reported to be mainly via respiratory droplets which typically traverse

up to 6 feet and can remain suspended in the air for up to 3 h while

spread can also be mediated via contaminated objects and airborne

contagion.8 This has huge implications in attempting to break the

cycle of infection as we have previously suggested that the virus can

be on any part of the hospital including telephones, patient notes,

keyboards, and so on, and some of the most important workers in

COVID‐19 exposed areas are the cleaners as they have a key role in

reducing transmission.9 It remains challenging to determine how

exactly COVID‐19 is transmitted on an individual level.

As a society, there are significant consequences on infection

rates depending on government policies. Decisions to implement and

stop lockdowns or restrictive measures can limit social contact but

the use of a vaccine to achieve herd immunity is frequently

acknowledged as the approach to combat the infection in the

community.10 However, a significant problem is a knowledge

regarding the degree of protection of a vaccine. While mostly mild

or asymptomatic, even fully vaccinated health care workers can have

breakthrough infections.11 The impact of vaccination and social

restriction can alter the patient pathway so that fewer have severe

symptoms and more will isolate and reduce contact with others when

they have the infection.

There are clear pathways that are more desirable than others.

First is the patient who develops COVID‐19 and decides to isolate in

the community with minimal contact to others. Ideally, this patient

recovers and does not transmit the infection and suffers no long‐term

consequences related to COVID‐19, and is immune to subsequent

exposure to infection. The next pathway that is to a degree favorable

is that where a patient develops COVID‐19 but requires supportive

treatment in hospital or will die from the infection. While it is

impossible to know whether a patient will need support to overcome

the infection, there will be differences the extent to which this

patient does or does not expose the public or healthcare profes-

sionals to the infection. Patients who minimize the risk of transmis-

sion to others are ideal which would mean seeking medical attention

and there being rapid suspicion and confirmation of COVID‐19 and

urgent treatment to alleviate any deterioration. Those who have

multiple contacts with various health professionals and carry on with

ongoing daily activities that involve social contact with others is

undesirable from a COVID‐19 transmission perspective.

There are measures that may be taken that could promote more

desirable and reduce less unfavorable pathways. While it is not

always straightforward and often challenging, the use of clinical

judgment to establish the ceiling of care for patients that are infected

with COVID‐19. The COVID‐19 infection can rapidly spread and

overwhelm health services such that there may not be sufficient

resources to care for patients including the need for ventilators,

oxygen, and intensive care beds. These resources should be reserved

for patients who stand to most benefit from them.

Management algorithms can help prioritize care and these are

developed based on the availability of local resources and existing

evidence. These include policies to screen for COVID‐19 in certain

individuals who have symptoms that are deemed to be high risk such

as cough or fever in the community. Education has an important role

both in terms of the public in recognizing how to protect themselves

with measures such as handwashing, protective equipment, and

avoiding close contact with others but also when they should seek

medical attention. Another important aspect is educating the

healthcare professionals about how to avoid contracting the infection

and how patients may present with atypical symptoms to avoid

misdiagnosis. Prevention can be helpful with vaccination provided

that the vaccine is effective. Vaccinating people with a safe vaccine

that has proven efficacy in theory only brings benefits to the

population.

The COVID‐19 pandemic at different stages has evolved in

infection, spread, and disease. In addition, patients, clinicians,

healthcare services, and society have learned lessons at every stage

and devised appropriate responses. Therefore, it is important to be

aware that the patient pathway might also evolve accordingly.

While the patient pathway approach provides a framework of

what might happen to patients, it is limited because there is no

understanding of how common each pathway is. However, the

current approach has the value that it can be applied in any

country, setting, or healthcare system. Another limitation of this

approach is the defined ideal pathway. It may be argued that the

pathway presented may not be the same if multiple clinicians with

different experiences and practices were asked to define the ideal

pathway. However, most developed countries will have patients

cared for in different settings including hospitals and community

care. The interesting thing about COVID‐19 compared to other

chronic conditions is that some patients will only have mild or no

symptoms so they may not even know they had the infection so

awareness of the group who do not seek medical attention is

important. The consideration of guidelines may be of relevance to

the ideal pathway however, the problem is that guidelines are only

relevant to the countries which developed them. The other key

limitation is that while we explore the possible outcomes in terms

of long‐ and short‐term effects or no effects of COVID‐19

infection, there is insufficient data to comment yet on long‐term

effects as the virus spreading in humans have only been around for

less than 2 years.
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5 | CONCLUSIONS

In conclusion, we have shown in this patient pathway review that

people infected with COVID‐19 can take on different paths which

depend on factors related to the patient's decision making, clinical

decision making and patient's response to the infection. Desirable

pathways are those where patients have good outcomes and also

limit the transmission of the virus. Consideration of the patient,

clinician, healthcare service, and society perspective can be used in

attempts to rationalize possible pathways that patients take. More

studies are needed to identify those who require more aggressive

management as well as the potential long‐term complications related

to COVID‐19 infection.
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