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ABSTRACT
Objectives The iConnect Care programme provided 
integrated ‘virtual care’ (VC) for patients with chronic 
kidney disease (CKD) in the South Eastern Sydney Local 
Health District. VC is an alternative to outpatient care 
which expedites time to specialists’ opinions and is safe. 
Comparing different outpatient care models is important 
to understand the role of telehealth and integrated care, 
especially following the COVID- 19 pandemic. This study 
aimed to compare a VC model with existing CKD outpatient 
care.
Design, participants and setting A multisite, 
comparative, retrospective cohort study with parallel 
groups. 374 patients with mild CKD were recruited (July 
2013 and August 2015) from public and private outpatients 
and followed for 12 months (n=304) or via VC (n=70). 
Estimated glomerular filtration rate (eGFR) and urine 
albumin/creatinine ratio (ACR) were compared at baseline, 
6 and 12 months.
Results At 12 months, no significant differences existed 
among groups in eGFR or ACR or haemoglobin, but 
serum creatinine was lower in the VC cohort. A significant 
difference existed in time to see a patient from time of 
referral; 7 days for VC clinic and 35–42 days for outpatient 
clinic. Patients interviewed felt VC was efficient and they 
were well managed.
Conclusion VC can be a faster mechanism to access 
a nephrologist and other specialists. It provided similar 
outcomes to outpatient care. VC represents an additional 
assessment and follow- up pathway supported in the 
community. Time to deliver is similar, but specific 
resources are needed. It has the potential to evolve into a 
standard component of chronic disease care.

INTRODUCTION
An increasing prevalence of chronic condi-
tions and an ageing population have high-
lighted the importance of developing 
innovative methods for patient care.1 
Chronic diseases provide a strong incentive 
for telehealth services,2 3 which can facilitate 
access to specialists, and potentially provide 
convenience and cost saving for patients. 
These considerations are particularly rele-
vant when patients’ have impaired mobility, 
live in remote areas or are in a pandemic 

like COVID- 19.2 4 5 In these circumstances, 
technologies are being used to improve the 
communication between patients, general 
practitioners (GPs) and specialists. Virtual 
care (VC) is any interaction between a patient 
and clinician, occurring remotely with the 
use of information technology.6 There are a 
few studies demonstrating benefits of VC in 
chronic kidney disease (CKD). ‘iConnect’ 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ It is well known that we can carry out patient care 
with chronic diseases via virtual care. There are 
studies demonstrating their use in chronic kidney 
disease confirming that they are a safe way of pro-
viding care.

WHAT THIS STUDY ADDS
 ⇒ This study provides a direct comparison of virtual 
care with the ‘standard’ face- to- face outpatient 
consultation. This study has demonstrated that it 
can be quicker to provide virtual care compared with 
standard face- to- face outpatient care. It demon-
strated similar outcomes over a short follow- up pe-
riod of 1 year, providing reassurance for clinicians. 
It also demonstrated an asynchronous virtual care 
consultation method with multiple specialists, and it 
showed this is also a quicker method of seeing mul-
tiple specialists versus face- to- face consultations. It 
is the first study in Australia demonstrating virtual 
care in chronic kidney disease by specialists for the 
general practitioner in the community.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ This study has become even more important follow-
ing the necessity of providing care via a virtual care 
method during the recent COVID- 19 pandemic. It 
lays down a strong argument that virtual care should 
also become a standard component of chronic dis-
ease care. It provides an opportunity to evaluate 
what the future supportive structures and protocols 
are to support virtual care. It lays down the opportu-
nity of a randomised control study to compare these 
methods of providing care, which will further inform 
how it should be used in practice.
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Care, a VC care using e- consultations in South Africa, 
and later in Australia, successfully tracked patients with 
CKD7 8 in the community. iConnect Care provided e- con-
sultations with a nurse, nephrologist, endocrinologist, 
cardiologist and palliative care specialist. It did this safely 
and in a timely manner.8 9 Consultations required initial 
face- to- face contact between patients and their GP. All 
subsequent specialist review occurred via on- line patient 
data in an asynchronous fashion. Only the relevant 
data were available to the specialist, allowing an e- con-
sultation via the bespoke web- based e- consultation soft-
ware.7 8 Another randomised control trial, evaluating a 
tele- monitoring system vs standard care for patients with 
CKD, revealed no significant difference between groups 
with regards to death, hospitalisation, emergency depart-
ment (ED) visits and nursing home admissions.10 In a 
nurse- led programme for patients with advanced renal 
failure (CKD stages 4 and 5), the use of a clinical disease- 
based informatics system reduced hospitalisations and 
improved preparation for dialysis.11 In another British 
study, GPs used e- consultations for referrals to nephrolo-
gists,12 resulting in reduced paper referrals, provision of 
quick advice and a decreased need for a referral. ICTs 
also have social support and education benefits.13 These 
include improved patient empowerment and health- 
related quality of life, possibly reducing hospitalisation 
and improving cost efficiency.

Barriers to care using VC include: complexities of 
communication between sites and between different 
segments of the healthcare system; the complexity of 
chronic diseases and their associated care plans; the 
provision of follow- up after initial assessment and the 
high investment of time and funding.14 15 A systematic 
review of VC showed limited benefit in the detection 
and follow- up of cardiovascular diseases and in reducing 
mortality and health services utilisation.16 There was also 
a need to need to better evaluate VC17 in their different 
formats. Telephone or videoconference (e- consultation) 
technology, known as ‘telemedicine,’ is commonly used 
in Australia for more rural settings.18 Here, one on one 
communication is still required. In contrast, VC like that 
used in the iConnect Care programme can allow asyn-
chronous communication between patients and health-
care providers,7 8 facilitating consultations at different 
times that are convenient for the patient and doctor. 
Despite the potential for VC to improve healthcare quality 
and reduce care costs, uptake has been limited. There 
have traditionally been no incentives, via financial reim-
bursement, to the doctor or practice.19 The onset of the 
COVID- 19 pandemic has forced the use of VC worldwide, 
including in Australia.2 4 However, a more recent study 
demonstrated the significant challenges of integrating 
these into existing healthcare.20 It was noted that three 
components were key to successful use of e- consultation 
systems. These included the incorporation of the patient 
into the process, the integration of technology into the 
organisational structure of daily care and the provision of 
human resources to support the technology.

Most patients with chronic illnesses like CKD are cared 
for by GPs.1 Clinical outcomes of patients with chronic 
illness are better when there is an interactive communica-
tion between GPs and specialists.2 Within CKD manage-
ment, various models of GP- specialist collaboration have 
been proposed.3 5 E- consultation is a promising pathway, 
complementing the traditional GP- specialist interface.14 
15 21 5

There are still a few examples of information tech-
nology being used for chronic disease, and very few exam-
ples of its use in CKD.22 In light of these factors, the aim of 
this study was to evaluate VC in CKD. We aimed to assess 
at least for non- inferiority, by comparing the programme 
against the current standard management of patients in 
both a public and a private nephrology outpatient setting. 
It assumed established treatments to reduce decline in 
renal function were standard, that is, blood pressure 
control, appropriate medications such as RAAS blockade 
and diabetes control.23 24 The assessment was then under-
taken by comparing proxy variables of care including esti-
mated glomerular filtration rate (eGFR), urinary albumin 
to creatinine ratios (ACR) and haemoglobin. These 
proxy variables have clearly demonstrated that without 
treatment there would be ongoing decline.23 24

METHODS
A letter of invite was sent out to the GPs in South Eastern 
Sydney Local Health District (SESLHD) in which the 
tertiary St George Hospital is located. Twenty GP practices 
volunteered and were trained to use the software. Referral 
criteria were adapted from the Kidney Health Australia, 
Kidney Check Australia Taskforce GP guidelines.25

GPs were encouraged to enrol patients with the 
following issues—a declining kidney function which 
was a sustained decrease in eGFR of 25% or more or 
a sustained decrease in eGFR of 15 mL/min/1.73 m2 
within 12 months, persistent significant albuminuria or 
macroalbuminuria (urine ACR >30 mg/mmol), uncon-
trolled hypertension (consistently high blood pressures 
>130/85 mm Hg already on treatment), advanced CKD 
(low eGFR <30 mL/min/1.73 m2) or with symptoms 
requiring advice and relevant to diseases conferring risk 
for CKD, for example, diabetes care.

GPs in the area collected patient data in various ways 
ranging from paper- based records to electronic medical 
record (EMR) systems. The latter being the predomi-
nant method. GPs were not obliged to use EMR. All GPs 
followed their patients face to face prior to using the 
VC programme. The standard method of referring to a 
specialist was by fax. The processes of the ‘traditional’ 
face- to- face (F2F) outpatient clinic and the Virtual Medi-
cine Consultation Clinic are summarised in figure 1.

Usual care for ambulatory patients is funded by Medi-
care. Medicare, a government- funded programme, covers 
the cost of treatment in public hospitals and subsidises 
the cost of a wide range of health services and medica-
tions. Patients may choose only to have Medicare cover 
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or to also have private health insurance. Medicare allows 
a person to visit a ‘bulk- billing’ doctor and receive free 
medical treatment. Our GP practices were both bulk- 
billing and private.

For a GP or specialist to make a referral to the VC 
programme, data were either loaded directly into the 
web- based e- consultation software or by the CKD nurse 
on receiving a faxed referral. Thereafter follow- up was 
online. This initial consultation was face to face and 
funded by Medicare, the patient or both. All initial face- 
to- face consultations in the public hospital and by private 
nephrologist practices were funded by Medicare. In the 
private clinic a private supplement was usually paid by the 
patient.

Once enrolled these virtual consultations were not 
funded by Medicare. Specialists provided a voluntary 
service established for research purposes. GPs continued 
to be funded by Medicare for face- to- face consultations, 
but not for the extra time to use the VC software. The 
integrated VC group was tracked using the bespoke web- 
based software at the tertiary hospital.7 These e- consul-
tations involved the patient’s clinical information and 
data, but no video interaction. Telephonic consultation 
was used to report a patient’s results or progress to the 
GP when indicated. These tele- consultations were not 
funded by Medicare. The program software was devel-
oped by the first author with Medical Databanks through 
grant funding.26

The study design was a retrospective, multisite, compar-
ative, cohort study using parallel groups. Patients were 
enrolled into the virtual medical clinic (VMC) during July 
2013 to August 2015 as described previously.8

Records were collected prospectively from the renal 
outpatient clinic at St George Public Hospital and from 
a private nephrology practice. Data were then retrospec-
tively reviewed. Only patients referred from GPs were 
included that is, no specialist to specialist referrals. Those 
attending follow- up after an earlier hospital admission 
were excluded, as they were felt to represent a different 

patient cohort. A summary of the components of the 
programme are outlined in table 1.

Demographic, laboratory (ie, haemoglobin, serum 
creatinine, eGFR CKD- EPI and urinary ACR), and medical 
information (including medications) were collected at 
baseline, 6 months and 12 months from all patients.

Time from referral to specialist assessment for both the 
VMC and face- to- face clinics was assessed.

Statistical analysis was conducted utilising the Kruskal- 
Wallis test and p values were set using the Mann- Whitney 
test when the data were non- parametric. The Friedman 
analysis of variance were used for repeated data, followed 
by the Wilcoxon signed ranks test for individual time 
points. If the data were parametric then we used analysis 
of variance followed by two sample t- tests on repeated 
data corrected using Hochberg’s method for multiple 
comparisons. The software used was IBM- SPSS V.24.

RESULTS
The baseline demographic characteristics of the three 
groups are described in table 2. Two patients from 
the public group and three of the private group were 
excluded in analysis as there were no results. There 
were eight deaths; seven in the VMC group and one in 
the public group; causes of deaths were most commonly 
heart failure, followed by cancer. In the VMC group, none 
were related directly to CKD.

The average time from referral to specialist consulta-
tion for the VMC clinic was 7 days compared with 42 days 
for the public outpatient clinic and 35 days for the Private 
outpatient clinic. The VMC clinic patients had signifi-
cantly lower serum creatinine compared with public 
and private outpatient groups at twelve months; p=0.008 
(table 3).

Compared with the VMC group, the public group were 
slightly older but had similar comorbidities. The private 
group had slightly higher haemoglobin and less albumin-
uria at enrolment. No patients were receiving an eryth-
ropoietin analogue at enrolment but five were supplied 

Figure 1 The processes of traditional face- to- face consultation versus virtual consultation. CKD, chronic kidney disease; VMC, 
virtual medical clinic.
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erythropoietin treatment for their renal anaemia in the 
VMC group. The retention rate at 12 months for VMC, 
public and privately managed patients was 92%, 62% 

and 52%, respectively. Reasons for exclusion or lost 
to follow- up are outlined in table 2. Explanations for 
discharge were that the issues at time of referral were 

Table 1 Components making up the iConnect care Virtual Medical Consultation Programme

Programme 
personnel

Clinical nurse programme coordinator; panel of specialist (nephrologist, an endocrinologist, a 
cardiologist and a renal palliative care specialist).

E- consultations 
(VMC)

Involved reviewing a patient without the patient being present but having access to all the necessary 
clinical and laboratory information to create a report and provide decision support. There was no video or 
telephone link involved. A F2F consultation was the same as a traditional clinical consultation where the 
patient is present, and both the patient and laboratory results are examined together.

Data flow Patients’ demographic, medical, laboratory and medication data were collected and entered into the 
web- based system either by the GP; the GP practice nurse or by the case manager. Once the baseline 
information was completed, the online form progressed to the CNS to validate the information. The 
specialists were notified of awaiting reviews via email. The patients were virtually assessed within 7 days 
by the nephrologist. GPs were informed that the opinion was available online. The opinion form was then 
moved to the GPs inbox. If another opinion was required it moved to the specialist inbox. An opinion 
was required within 14 days. The GP was also reminded about this report by the CNS. In the public clinic 
data were captured from a CKD database. The private clinic data were captured from their own ‘Medical 
Director’ software database. All data captured was managed by the CNS.

Evaluation Evaluation was conducted as an observational cohort comparison for variables evaluating CKD function 
and risk between the VMC group, public group and the private group of patients. These variables were 
tracked in the different databases. Patients and general practitioners participating in the VMC were 
interviewed by an independent evaluator.19

CKD, chronic kidney disease; CNS, clinical nurse specialist; F2F, face to face; GP, general practitioner; VMC, virtual medical consultation.

Table 2 Baseline demographics, enrolment and follow- up

Demographics of clinic cohorts Virtual (VMC) n=70 Public n=137 Private n=167

Age (yrs) 78 (62, 83) 69 (52, 78)** 69 (59, 81)

Gender n (% male) 33 (47) 78 (57) 91 (55)

Creatinine (µmol/L) 119 (93, 167) 115 (79, 154) 110 (83, 150)

eGFR CKD- EPI (mL/min/1.73 m2) 42 (32, 70) 50 (34, 83) 53 (35, 81)

Comorbid disease

  Diabetes 22% 25% 21%

  Hypertension 76% 86% 72%

  Heart disease† 40% 43% 36%

  Hyperlipidaemia 38% 31% 32%

  Urine albumin:creatine (mg/mmol) 7.1 (1.3, 30.0) 7.3 (0.9, 36.1) 2.7 (0.7, 8.7)*‡

  Haemoglobin (g/L) 128±2 130±2 136±2**‡

  Crossover with VMC 0 18 0

Reasons for exclusion from baseline to 12 months 137
167

  Discharged 0 36 43

  Lost to follow- up 1 12 32

  Insufficient laboratory results 1 3 2

  Deaths 3 1 0

  Continued follow- up with adequate pathology results (n) 65 85 87

Data expressed as mean±SEM or median (IQR).
*p<0.05, **p<0.01.
†Includes ischaemic heart disease, congestive cardiac failure and atrial fibrillation.
‡Public versus private.
CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; VMC, virtual medical consultation.
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managed, for example, blood pressure controlled or 
CKD function was now stable or had improved. Specific 
reasons were not documented.

There was a slight reduction in albuminuria within the 
public group at 6 months, which was not sustained at 12 
months. Otherwise, there was no difference in outcomes 
(serum creatinine, eGFR, haemoglobin and albumin-
uria) over the 12- month period within any of the three 
groups. The 6- month and 12- month progress are outlined 
in table 2.

All patients interviewed, (n=27), irrespective of their 
computer literacy or age, stated that VMC clinics should 
be available to their GPs (figure 2). Eighty- five per cent of 
the respondents felt that they were being well managed 
and followed up adequately. Eighty per cent also reported 
being very happy with being able to receive specialist 
virtual medical opinions. Two respondents said they 
would rather not receive consultations in a virtual manner. 
They were the youngest of the group interviewed. More 
than 50% of respondents aged over 70 years stated that 

they did not necessarily prefer to see a specialist face to 
face. This compared with less than 30% for people aged 
between 55 and 69 years.

In terms of timesaving, 30% of respondents did not 
mind waiting in a hospital outpatient department for a 
specialist consultation. The remaining 70% preferred the 
convenience of an online consultation. There were no 
discernable differences between the age groups. Twenty- 
five per cent of respondents similarly found the opinions 
to be quicker using the online system and preferred this 
to waiting to see a specialist in person. Again, the youngest 
respondents did not find the opinions to be advantageous 
online and preferred to see a specialist face to face.

DISCUSSION
In this study, VC integrated e- consultation for patients with 
mild CKD was associated with similar short- term stability 
of renal function compared with face- to- face consulta-
tion. The fact that e- consultation is equivalent mitigates 
concern other investigators have expressed about its 
limited utilisation,10 at least in the short term. VC patients 
did in fact have better serum creatinine levels. In this 
programme, the fact that care could be integrated with 
multiple specialists is another advantage. These findings 
are reassuring as we see the multisystem complications 
of the current SARS- CoV- 2 pandemic. In this pandemic, 
it has been demonstrated that there is a value to using 
virtual and telemedicine services,2 particularly for people 
most at risk of acquiring infections in a hospital or clinic 
environment such as those with advanced age and with 
immunosuppression or chronic conditions.

A significant benefit in this study was the timing of review 
of the patients by the specialists. Healthcare referrals are 
susceptible to breakdowns, resulting in poor continuity 
of care, patient and provider dissatisfaction.27 Across the 

Table 3 Comparative analysis of tracked variables by group over time

Variables Baseline n 6 months n 12 months n

Creatinine (µmol/L) Virtual 119 (96, 165) 65 120 (89, 145) 60 109 (80, 141)* 44

Public 137 (110, 172) 85 135 (97, 160) 80 134 (110, 173)* 72

Private 125 (90, 153) 87 119 (90, 150) 79 120 (100, 140)* 64

eGFR CKD- EPI
(mL/min/1.73 m2)

Virtual 42 (33, 68) 65 43 (34, 83) 60 54 (36, 81) 44

Public 42 (31, 59) 85 43 (32, 60) 80 42 (30, 56) 72

Private 42 (33, 70) 87 42 (33, 70) 79 46 (32, 60) 64

Haemoglobin (g/L) Virtual 129±2 61 129±2 55 130±3 42

Public 129±2 85 128±2 80 127±2 72

Private 129±3 64 134±2** (0.002) 64 132±3 57

Urine albumin/creat 
(mg/mmol)

Virtual 8.7 (1.3, 30.0) 54 7.8 (0.8, 37.9) 36 6.6 (0.9, 36.5) 27

Public 10.7 (1.1, 58.9) 61 8.3 (1.1, 34.4)** 
(0.008)

59 11.9 (1.0, 36.8) 52

Private 5.0 (1.2, 10.6) 52 2.2 (0.8, 11.8) 44 4.5 (1.7, 16.6) 38

*p<0.01 comparing virtual group with public and private outpatients **p<0.01, baseline vs 6 months within the public patient cohort.
CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate.

Figure 2 Virtual clinic patient participants interviewed by 
age.
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world, the median wait times for patient management in 
the specialist domain have gradually increased over the 
last decade. In Australia, the wait list for specialists is one 
of the longest in the developed world.28 In the virtual 
integrated VMC group, the time to consultations was 
markedly reduced (figure 1) compared with traditional 
processes. Stoves e- consultation for patients with CKD 
in a British study also demonstrated improved speed of 
support and reduced need for referrals to specialists.12 
It also resulted in fewer paper- based referrals, quicker 
access by GPs to a specialist opinion and a reduction in 
outpatient referrals. Additionally, those patients referred 
outside of recommended guidelines for specialist review 
can be expeditiously returned to primary care,9 saving 
time and money and inefficient resource utilisation. In 
our study, the VMC group was statistically older than the 
face- to- face cohorts, meaning that elderly patients unable 
to travel easily to a specialist would benefit from VC.29 
Another important and cost- effective component in this 
integrated VMC was the ability to receive multiple consul-
tations from different specialists via a single referral. This 
is something the primary healthcare clinician found an 
advantage.8

We know from our previous study that younger people, 
despite being more familiar with technology, surprisingly 
did like to see a specialist. Interestingly, 60% of patients 
above 70 years were happy to be seen ‘virtually’.8 In our 
VC programme, ‘younger’ patients preferred a hybrid 
model of having face- to- face consulting, followed by VC. 
This is something important to consider for future e- con-
sultation programmes. Patient involvement in the evalua-
tion of the programme was also unique.

Retention rates were higher in the VMC group. VC 
programmes require existing organisational structure 
like those existing in the outpatient clinic. There is also 
not adequate support for the e- consultation technology 
in the existing health system.20 We previously noted GPs 
found negotiating the software, particularly data entry, 
a challenge and time consuming.30 Despite these limita-
tions, all patients in the VMC group progressed safely 
through the study and could be tracked.

The fact that this programme and others could be run 
by a single nurse and nephrologist is encouraging.7 8 11 
Nurse- led programmes are cheaper to run. This study has 
also extended the finding that, at least in the short term, 
CKD progression is not adversely affected by e- consulta-
tions. To our knowledge, this is the first time such an anal-
ysis has been carried out in Australia.

The strength of this study was that it considered similar 
patient populations in one health district that have access 
to the same primary care providers. This facilitated mini-
mising variables associated with healthcare systems and 
infrastructure, providing a relatively uniform compara-
tive platform. The data were collected and analysed in a 
single centre.

The limitations included the limited number of clin-
ical measures for analysis and the relatively small patient 
numbers. It was a retrospective analysis of a small patient 

population with a small number of participating specialist 
practitioners. It was also assumption driven with respect 
to treatment of progression factors related to CKD. While 
the major objective of this paper was to provide brief 
insights into these modalities of care, there remains scope 
for further detailed studies into virtual and telemedicine 
consultations.

CONCLUSIONS
VC such as those used in this integrated VMC programme 
has a distinct role to play in the future of chronic disease 
care and CKD management. Programmes using inte-
grated e- consultations require more attention and 
funding and increased patient involvement in their 
design. Such systems should play a concurrent role in the 
care of patients with chronic medical conditions.
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