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CASE REPORT

Use of home telemedicine for critical illness
rehabilitation: an Indian success story

Dileep Unnikrishnan,” ' Dileep Raman,? Dhruv Joshi,® B S Ajaikumar’

SUMMARY

One-fifth of healthcare beneficiaries in developed nations
get discharged from hospitals to physician supervised
skilled nursing care facilities. In low-income and middle-
income countries like India, postdischarge skilled

nursing facilities are at a very nascent stage and largely
underequipped in terms of infrastructure, skilled nursing
and physician staff to manage complicated patients.
Hence the responsibility of management of such patients
lies largely with their families. We present a case where
a 26-year-old man with Duchenne Muscular Dystrophy
who became ventilator dependent following major
surgeries was weaned off his ventilator and rehabilitated
back to his prehospital state. This was done at his home
with visiting nurses and rehabilitation services under
telemedicine supervision by a critical care specialist.

Use of telemedicine services could be a viable and cost-
effective option to ensure adherence to evidence-based
medicine and standardisation of care in resource limited
countries such as India.

CASE PRESENTATION

A 26-year-old man who suffered from Duchenne
muscular dystrophy (DMD) underwent surgical
fixation of multiple fractures after he sustained a
fall. The patient had osteopenia due to prolonged
steroid use for his muscular dystrophy and 2 weeks
prior to presentation, he sustained a fall resulting
in multiple joint and rib fractures. An open surgical
reduction and fixation of bilateral hip and right
shoulder was performed. Postoperatively, the
patient developed respiratory failure requiring
mechanical ventilation and subsequently devel-
oped hospital acquired pneumonia and septic
shock. While in the hospital, he was resuscitated
with fluids, given appropriate antibiotic coverage
and required vasopressor therapy. Subsequently
his septic shock resolved, however he remained
ventilator dependent due to critical illness poly-
neuromyopathy superimposed on his compro-
mised respiratory reserve due to DMD. Over the
next 2weeks, he suffered several other complica-
tions including intensive care unit (ICU) delirium.
After performing tracheostomy, the patient and
family decided to provide home based long-term
acute care/skilled nursing facility (LTAC/SNF) using
telemedicine.

A team of teleintensivists that had significant
experience providing tele-ICU services for a
US-based health system were approached by the
family. A careful analysis of available hardware and

software was done to assemble the most cost-ef-
fective and reliable solution. This needed multiple
reviews by the experienced team of local vendors
and suppliers along with rapid testing of open
source technologies following which computers
and cameras were installed at the patient’s home
for remote monitoring and teleconferencing in
addition to standard patient monitoring equipment.
The installed cameras had Pan-Tilt-Zoom function-
ality that was critical to a detailed review of the
patient. The cameras could be remotely operated
by the intensivists and could provide the intensivists
with a detailed view of ventilator waveforms and
breathing patterns of the patient. With these views
and the assistance of the bedside nurse, the intensiv-
ists were able to change settings on the ventilator in
real time while viewing the breathing patterns and
ventilator waveforms. A reliable internet connec-
tion was chosen from the existing providers and
a real-time video conferencing platform, freely
available on the internet was used to communi-
cate with the bedside team, family and the patient.
Specially trained critical care nurses were arranged
for daily visits in addition to a round the clock
home health aide. Daily visits by a physical thera-
pist was arranged for providing chest physiotherapy
and limb exercises. Following his 2-week ICU stay,
the patient was discharged from the hospital to his
fully set up home LTAC facility in a severely debil-
itated condition requiring round the clock manda-
tory modes of mechanical ventilation to support his
breathing.

The initial days of this new set up were learning
experience for the patient, family and the care team.
The episodes of delirium from lack of sleep were
particularly distressing for the family during this
phase. The patient’s mother and sister were advised
to be at his bedside and help reorient him during
this period. In addition, sunlight exposure during
the day and minimising interruption to his sleep at
night in conjunction with minimal pharmacolog-
ical interventions (melatonin) helped him tide over
this predicament. Benzodiazepines were explicitly
avoided. We were able to execute these measures
effectively at a home setting as they were not limited
by any visiting hour restrictions. The comfort of his
parents’ company and their psychological support
greatly helped in alleviating his mood and kept him
motivated to continue his rehabilitation oneday
at a time. In view of his respiratory failure and
his complex underlying neuromuscular disease,
he was placed on a closely monitored protocol
for ventilator weaning supervised by his team of
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Sex DOB MRN Age Bed No Name DATE ICU admit date Day # Time | HR | spo2 [ map | sep | DBP | F | RR | Urine | Input |C
Male - 26 ] 500 0
Height (cms) ! weight (k) | ] cp mrN CODE FULL CODE -| Tele-Nurse (RN) | e o
HISTORY M = 26 year old gentleman with Duchenne musular dystrophy, on steroids chronically, suffered a fall and had b/I hip o 0
and rt shoulder fractures. He also sustained some rib fractures.
PMH and Review of Systems: Intubated _ reintubated 2 d A HI i i
- old line pTaced on left has been removed. IR cansitlpee e °
ROS - 1200 0
VITALS MEDICATIONS 13:00 0
Glasgow EYE VERBAL | MOTOR ALLERGIES: NKA 14:00 0
comascale | 4 - T - 6 - 10 - Antiinfectives - -|Amox/clav  -| w0 0
SBP 113 |Temp 1 10| 88 | %0 | 92 | 128 [ 74 | see | 18 100
DBP 53 |RR (total) Dose/Frequency [ 10| 88 | 97 | 91 | 14 | 7 |sss| 16 100
Pulse rate 81 |MAP 73 Route - - PO v|asco| 92 [ 97 [ 74 | 205 | 58 [ 986 | 26 | 50 | 100
cvp Saturation 98% Sedation - - |0 | s2 | s | 71 | 102 | s5 | 85| 18 100
Urine output [ 500 |FiO2 (%) 28% Dose 2000 8 | 98 | 70 | 99 [ 56 | 985 | 16 100
Input 1060 ~ - Insulin ~| Goal: 110-160 ~|YES v|z2tc0| 72 | 88 | 71 | 100 [ 56 | %86 | 18 100
Output 500 Day Day |[IVF - 2200 70 | 97 | 80 | 111 [ 65 | 986 | 18 100
NET 24 hr 560 FOLEY CVP 2|Rate 2300 73 | 9 | 78 | 105 [ 65 [ 986 18 40
No - Yes ~ Feeding NG/0G > GOAL YES ~| ooo | 72| %6 [ 72 | 105 [ 56 | 986 | 18 40
LABS Rate 100ml/hr too | 72 | %6 | so | 111 | 65 |85 | 12 40
Na pH Bili (Total) Others Dose Frequency Route 200 | 72 | 95 | 72 | 105 | s [ sss | 12 20
K PaCO2 Bili(direct) Kel 15ml BD NG/0G ~| o0 | 70 | s [ 71 | 104 [ 55 | ses | 1 40
Chloride Pa02 SGOT(AST) Ranitidine 150mg BD PO a00 [ 77 [ 95 | 71 | 101 | 56 [ 98s | 18 40
HCT 36.3 |[Bicarb SGPT(ALT) Paracetamol 650 mg TID s00 | 72 | 96 [ 72 [ 205 | 57 | 986 | 18 40
RBC 4.15 |Lactate ALK phos Inj Hydrocortisone 100mg TID v soo [ 73 [ 9 | 71 | 106 | 54 | 986 | 18 40
MCH 28.6 |Mag Albumin Inj Enoxaparin 30mg oD s/C 700 [ 74 [ 96 [ 72 | 105 | 56 | 986 | 25 40
Mcv 87.4 |Phos INR T. Losartan 25mg BID RT 500 0 450
WBC 14540 |Ca PT DVT proph Yes - [LMWH v - A v e v MEWS
Hb 119 |(Pit 5.09 Other Lab SUP Yes -|PPI B Items 8am |2
Anion gap Cultures: DNA probes Tubes/Drains NG - - - Home Medication Oral Care
detected klebsiella and
pseudomonas from Output X Catherter care
Radiology: ECG: 2 lositioning/Back Car| |
Problem List ASSESSMENT and PLAN 3 Suctioning
Respiratory failure: Has neuromuscular weakness. 02 exchange is good. He is currently only on 2lpm and sating well on it.
His secondarv mode - in the dav - will be pressure support - tomorrow plan is 10 over 5 (PS 10. PEEP 5) with a back up
Figure 1 Snapshot of daily progress note used for the patient.

teleintensivists who were also trained in pulmonology and had
expertise in neuromuscular disease. Our protocol was similar
to the one described by Bach et al.' The patient was initially
on volume control (VC) round the clock. Pressure support
(PS) ventilation trials were done for a few hours every day and
eventually he was on PS during the day and on VC at night.
We began progressive reductions in the level PS once he was on
PS for 24 hours. Subsequently, we transitioned to Continuous
Positive Airway Pressure in the day and PS at night and eventu-
ally trach collar in the day and non-invasive ventilation (NIV) at
night with a capped tracheostomy tube. Once we were satisfied
with work of breathing and he met criteria with his peak cough
flow assessment we decannulated him and transitioned him to
nocturnal NIV via face mask. Daily telerounds were conducted
with the bedside team, family and the patient to guide his
therapy. Using a direct audiovisual interface, patient was assessed
and inputs from the bedside caregivers were recorded on the
electronic daily note (figure 1) along with the plan for the day.
This was sent and printed out at the patient’s end for the use of
bedside caregivers. In addition, a protocolised regimen of secre-
tion clearance using a combination of hypertonic saline, bron-
chodilator nebulisations, cough assist device, vibrating vest and
physical therapy was employed with great success.

After 50 days, the patient was back to his usual routine of
monthly outpatient visits to his doctor and weekly physical
therapy sessions. At the end of 6 months, the patient was on a
daily regimen of nocturnal NIV and was participating in regular
social and professional activities including an overseas vacation
with his family.

GLOBAL HEALTH PROBLEM LIST

» Lack of LTAC and SNFs in India.

» Shortage of intensivists in the country and the potential
of telemedicine services to increase the outreach of their
services and bridge the critical care service gap.

» Disparities in the accessibility to post-ICU care and rehabili-
tation where home telemedicine may be a possible solution.

» Lack of awareness about the potential of telemedicine among
patients, doctors and healthcare decision-makers.

GLOBAL HEALTH PROBLEM ANALYSIS
Post-ICU rehabilitation is a multidisciplinary undertaking which
is taxing both in terms of the healthcare resource utilisation and
the effort from the patient’s family.” A significant disparity has
been shown to exist with the current approaches of post-ICU
rehabilitation facilities even among developed countries.® In
countries such as USA, 20% of medicare beneficiaries admitted
to hospitals get discharged to a short-term or long-term SNF.*
These facilities help reduce the hospital/ICU length of stay and
thereby decongest acute care facilities and reduce family fatigue.
Such facilities for post-ICU rehabilitation are scant in
number and are ill equipped to cater to the patients who
require intensive rehabilitation in low-income and middle-in-
come countries (LMIC) such as India. The burden of rehabili-
tation and nursing care at the time of recovery from a critical
illness is either undertaken by the family or done partially in
the hospital/intensive care wards, with the former being the
rule and latter the exception. A shortage of doctors, nurses and
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paramedical personnel, poorly executed public health policies
are few of the factors that led to this dire situation. The Indian
government spending allocated to healthcare is 3.84% of GDP,
which is lower than developed nations and even lower than
several comparable LMIC.® India currently has one doctor for
every 1596 of its population which is below the WHO recom-
mended ratio of one doctor for 1000 population.® A shortage
of trained intensive care specialists is even more alarming with
the total number being about 3500 across the country.”® From
our experience with the above presented case, the use of tele-
medicine in coordinating the delivery of home-based reha-
bilitation services seems promising in improving the overall
efficiency of the system in LMIC such as India. Additionally,
reduced family fatigue and increased satisfaction was reported
from our patient’s family with this approach.

There are challenges involved in bringing about such a change
to the current system. First, the inability to perform the conven-
tional bedside face-to-face encounter with a thorough physical
examination appears to be a barrier to many traditional practi-
tioners. In our opinion, this is more due to a misunderstanding
about the role of telemedicine and its benefits than an actual
failure of the system. A lack of awareness of such options and
their utility among the patients, healthcare management and
policy-makers also lead to delays in adoption. In the USA,
substantially more evidence exists regarding the cost efficacy
and quality improvement that telemedicine brings to the health
system.” Tele-ICU networks are fairly prevalent in the USA and
represent an active area of outcomes based research.'’ ! Data on
the benefits of telemedicine technology on the health system is
currently lacking in the Indian setting and our hope is that our
case report highlights the need for more studies in this area.

Second, in our experience, telemedicine platforms and
technology solutions developed in the West are far too expen-
sive for the Indian setting. There is a perception among

Learning points

» There is a shortage of critical care specialists and a lack of
long-term acute care or skilled nursing facilities (LTAC or
SNFs) in India which leads to poor and inefficient delivery of
rehabilitation services to patients to help them get back to
their usual life post hospitalisation.

» Provision of post intensive care unit discharge services at
home by a bedside multidisciplinary team and the patient’s
family, coordinated by a critical care specialist using
telemedicine technology may pose a feasible and economic
alternative to SNFs and LTACs in a resource-limited setting.

» Cost-effective telemedicine technologies could be deployed
in a resource-limited setting utilising homegrown/open
source solutions. This requires analysis of available resources
by a team with expertise in telemedicine and with a strong
background in technology application and customisation.

practitioners in rural India that such ‘expensive’ systems are
not applicable to India. This is a significant barrier to adoption
of telemedicine and in particular tele-ICU systems and can be
solved if local talent and insight are utilised to develop prag-
matic solutions.

Third, while internet bandwidth was not a concern in this
case, internet penetration in various areas of India is suboptimal
for high quality audio—video transmission. As the connectivity
and communication infrastructure continues to improve we see
this as a diminishing problem over time, at least as far as the
Indian mainland is concerned.

Given the lack of LTACs/SNFs, if operations such as the one
demonstrated in this case are rolled out in a structured fashion,
telecentres which are staffed with experts in conjunction with
trained bedside nurses and therapists could help take care of such
patients in the home setting which may reduce overall systemic
costs and potentially optimise resource utilisation without
compromising patient safety.'> We face an acute shortage of
intensivists and trained personnel in India and tools such as tele-
medicine may help us better ration these scarce resources.
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