
Three years of experience with a novel
“virtual” pneumonia follow-up clinic

To the Editor:

Community-acquired pneumonia (CAP) remains the leading cause of adult mortality from infectious
disease in the developed world, and carries a huge economic burden [1]. The annual expenditure
attributable to CAP is estimated at 10 billion euros and 10 billion dollars for hospitals in Europe and the
USA, respectively [2]. Furthermore, older people are disproportionally affected by CAP, and the projected
increases in the elderly population over the coming years will put increasing strain on health services [2].

Such pressures have resulted in the implementation of numerous cost-saving measures, such as reductions
in the length of hospital stay, the use of less expensive antibiotics, and the stratification of patients to
identify those who can be managed through ambulatory care [3, 4]. Patients admitted with severe
pneumonia in the UK are typically followed-up in an outpatient clinic, 4−8 weeks after discharge from
hospital, often with convalescent chest radiographs [5]. These are usually performed to ascertain whether
the CAP was a complication of an underlying condition, such as cancer, and act as a baseline after
recovery, in case the patient re-presents at a later stage [6, 7]. A diagnosis of “severe” pneumonia is based
on the judgement of the managing clinician as to the likelihood of adverse outcomes, and is usually based
on a combination of clinical features and mortality risk scoring (such as CURB-65 or pneumonia severity
index (PSI) scores) [8].

In 2013, a novel “virtual” pneumonia follow-up service was developed at our institution, in order to reduce
outpatient workload and find a cost-effective, patient-friendly alternative to regular face-to-face clinics. The
service formally invites patients to attend for a follow-up chest radiograph at 6 weeks (for patients aged
<80 years) or 9 weeks (for those aged ⩾80 years) post-discharge. The reason for the longer follow-up
duration for older patients is based on the observation that CAP is often more severe in older patients and
may take longer to resolve [9, 10]. The images are reviewed by a senior consultant respiratory physician
(senior author) fortnightly, and the patients are either discharged, advised to return for further
radiographs, or offered immediate outpatient follow-up. All radiographs also receive a formal report by a
radiologist. Letters of correspondence are then sent to the patient and their primary care physician, to
inform them of the outcome of the review.

We present the results from 3 years of experience with this service, using a database of severe pneumonia
cases from 2013–2016 at University Hospital Southampton, UK. Using the electronic records of patients,
we determined the number of patients who attended follow-up chest radiographs at 2 months, the
proportion whose radiographs showed disease resolution and the number who needed further follow-up.
Those that defaulted (did not attend) or required further imaging or follow-up were invited to attend at 3
or 4 months post-discharge.

The results can be viewed in table 1. The virtual pneumonia follow-up service was well attended by
patients, with 634 patients (83%) receiving a convalescent chest radiograph within 2 months. Within 3
months, 675 (89%) patients had been accounted for, and this increased to 692 (91%) patients within 4
months. A total of 200 patients (26%) either defaulted or had unresolved disease in the first round, and
were followed-up in the second; whilst 100 (13%) were followed-up in the third round.

Of 666 patients who had undergone imaging through the service within 4 months, 615 (92%) showed
resolved pneumonia on their radiographs and were able to be discharged without any further follow-up.
Only 37 of these patients (6%) required a further face-to-face outpatient clinical appointment for
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unresolved pneumonia. No abnormality was detected in five of these clinical patients. Three were found to
have bronchiectasis, two were found to have interstitial lung disease, and two were found to have lung
cancer. One patient each was found to have non-specific autoimmune disease, emphysema,
asbestos-related pleural plaques, chronic lymphocytic leukaemia and bilateral hyatid cysts. One patient
defaulted from clinical appointments, and one patient died before being seen.

A total of 33 patients (4%) had other outcomes or conditions. 20 patients passed away before the
completion of follow-up and eight patients were readmitted to hospital. Of these hospitalised patients, one
was found to have lung cancer and two were found to have bronchiectasis. Further cross-sectional imaging
and/or bronchoscopy was undertaken directly from the virtual clinic in five patients, without a prior
face-to-face clinical referral. One patient each was found to have lung cancer, bronchiectasis,
asbestos-related pleural plaques and emphysema.

Patient uptake and informal feedback has confirmed that this follow-up service is safe and time-efficient,
and saves a significant number of outpatient clinic slots, making it both patient- and clinician-friendly.
Formal patient feedback is currently being sought prospectively. Furthermore, the service is cost-effective,
and we estimate that it saves approximately 60% of the outpatient tariff per patient (equating to £100/€115
per patient). This service has also helped in the early identification and management of numerous
incidental pathologies (such as interstitial lung disease and malignancy), and acts as a valuable educational
resource for trainees and students.

To conclude, given the enormous economic burden of caring for hospitalised patients with pneumonia, it
is imperative that both treatment and follow-up services are streamlined to cope with increasing demand.
We believe our novel service represents a viable strategy to provide efficiency savings, whilst retaining high
quality patient care.
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