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Structure of service at Prince of 
Wales Hospital

Post acute care Acute care Chronic Disease

Rehabilitation at 
home

Hospital in the Home COPD

Orthopaedic IV Antibiotics Cancer

Geriatric Clexane

Staff work across all 3 sections, particularly on the weekend

24/7 365 days per year, but staff on active duty 13 hrs/day



Post Acute Care Services 
at Prince of Wales Hospital
Medicare incentive program 1989
Orthogeriatric service
Original aims

Decrease LOS for elderly 
orthopaedic pts
Prevent unnecessary admissions
Increase elective admissions

Original results ?????



Subsequent growth

1993 Chronic Respiratory Disease 
Management

Unfunded

1994 General surgical post acute 
care (DoSA)

Research grant

1995 HITH Research grant

1996 DEED (precursor of ASET) Research grant



HITH evolution

• 1995 – 1 patient every fortnight in trial
• 1997 – post-trial, 

– evidence of effectiveness, 
– need to cultivate referrers
– Gradual growth

• 2011 – 800+ patients/year
– 40% from ED
– Rest from wards, clinics, rooms, other hosps



So, what do you say after hello…?
• Develop protocols with referrers –

specialities and ED, to make it (virtually) 
automatic

• Turn protocols into pathways
• Collect data to show that you are 

effective



INTERIM MANAGEMENT
(NOTE: Pt must comply with exclusion 

criteria below)

1. First dose of Enoxoparin

2. NO WARFARIN

3. Return next day for Doppler

SUSPECTED DVT

PACS OFFICE 
HOURS

(0830-2030, 7 days)

AFTER 
HOURS

DIAGNOSI
S 

(By Doppler)

Protocol for Management with the 
Hospital in the Home (HITH) service
Dr Susan Hertzberg, Staff Specialist-Emergency

Dr Robert Lindeman, Staff Specialist-Haematology

Tony Williams, Clinical Nurse Consultant-Post Acute 
Care

RATIFIED JUNE 
2001

CONSIDER CLINICAL TRIAL
(Mon - Fri 0730 - 1700)

Contact Haematology trials team on Extension 
29095 or pager 44616 to establish pt suitability Suitable for trial

Haematology trials team will 
complete consent and other 
paper study paperwork then  
liaise with PACS re provision 
of home based treatment as 
per particular trial protocol

NOT suitable for 
trial

nLess than 18 years old
nResides outside the PACS catchment area (see below)

nDoes NOT have access to telephone

nIS NOT able to transfer and mobilise independantly (using an 
aid if necessary)

nUnwillingness of Nursing Home to participate in HITH treatment 
(if applicable)

nAllergy to heparin

nConcurrent pulmonary embolism

nCo-morbid condition requiring admission
nMajor haemorrhagic risk

(ie recent surgery, prior haemorrhage, stroke, intracranial malignancy )

nActive peptic ulcer disease

nPt weight > 100kg
nPre-existing thrombophilia (antithrombin III, protein C or S deficiency)
nThrombocytopaenia (platelets count< 100)
nRenal failure creatinine >0.2umol/L
nPregnancy

nDVT involving the iliac vessels or higher

NOTE:Pt. May be eligible despite these criteria, consult haematologist on 
call.

EXCLUSION CRITERIA



MANAGEMENT
1. Registrar (ED or Medical) to contact PACS team (0830 - 2030 7 days) Extension 22470 or LINK 
Pager 87401 (Ring operator on 132222). If outside PACS hours of operation, complete 
documentation and place with details in PACS after hours book.

2. Take bloods for coagulation screen, FBC and EUC

3. Weigh Patient

4. If patient is taking anti platelet agent or oral contraceptive pill it should be ceased and pt. 
advised regarding alternative contraception.

5. Administer 1.5mg/kg of Enoxoparin subcutaneously

6. Administer 10mg of warfarin orally

7. Write internal prescriptions for;

4Daily dose of Enoxoparin @1.5mg/kg for 7 days

4Warfarin 1mg, 2mg, and 5mg tablets (10 of each)

8. Complete HITH Medical management plan

9. Prescribe medications on PACS medication chart as follows;

4Enoxoparin 1.5mg/kg per day S/C

4Warfarin 10mg day 1, 5mg day 2, and 5mg day 3 and thereafter according to  INR

10. PACS to follow up at home for daily assessment, administration of enoxoparin, INR monitoring 
and titration of warfarin dose.

11. Pt. to have follow up in Haematology outpatients clinic in 2 weeks (PACS will arrange)

PACS catchment area;

Banksmeadow, Beaconsfield, Bondi Junction, Bondi, 
Botany, Bronte, Centennial Park, Chifley, Clovelly, Coogee, 
Daceyville, Eastlakes, Hillsdale, Kingsford, Kensington, La 
Perouse, Little Bay, Maroubra, Matraville, Malabar, Mascot, 
Phillip Bay, Randwick, Rosebery, Pagewood, Waverley, and 
Zetland.



MJA 1999; 170: 156-160.



HITH Complications
Caplan MJA 1999; 170: 156-160
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Patient Satisfaction
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Carer Satisfaction
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HITH Costing
Board ANZ J Pub Hlth 2000; 20: 24-9.

 HITH Hospital 

Mean $1794 $3614 

95% CI $1438- 
2150 

$2881-
4347 

 P <0.0001 

 

 



HITH Conclusions

• HITH offers selected patients
– Decreased complications
– Greater patient satisfaction
– at lower cost

• The Hospital is not dead
• HITH is a viable, cost-effective 

option



REACH OUT TRIAL

• Rehabilitation  of
• Elderly  patients
• And
• Care at
• Home 

• Or 
• Usual 
• Treatment



Methodology
Caplan. Age Ageing 2006; 35: 60-65 



REACH OUT Baseline Characteristics

Home 
Rehab

Hospital 
Rehab

P value

Number 70 34

Age - Mean 83.9 84.0 0.93
Sex (F:M) 43:20 22:11 1.00
IHD  n (%) 29 (46.03) 19 (57.58) 0.39
Diabetes n (%) 7 (11.11) 4 (12.12) 1.00
Dementia n (%) 17 (27.0) 7 (21.2) 0.63



Length of stay

Home Hospital P value

Acute LOS 18.7 17.0 0.45

Rehabilitation LOS 16.016.0 23.123.1 0.0160.016

Total length of episode 
of care

34.9 40.1 0.18

Hospital bed days 20.320.3 40.140.1 <0.001<0.001

REACH OUT study



Positive Confusion Assessment Method 
(CAM) during rehabilitation
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Functional Independence Measure 
(FIM)
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Mini Mental State Examination 
(MMSE)
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Geriatric Depression Scale
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Patient satisfaction
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REACH OUT Costing

Cost Home Hospital P value

Acute phase $13,292 $11,003 0.234

Rehabilitation phase $ 5,954 $14,413 <0.001

Total $18,147 $25,042 0.011

REACH OUT study



Conclusion

• Alternatives to hospitalisation for older 
patients, where feasible, offer 
– superior health outcomes, 
– greater patient satisfaction
– at a lower cost





If HITH can prevent delirium, 
what are the implications?

• What is associated with delirium?
– Many bad outcomes
– Death
– Cognitive and functional decline
– Nursing home placement



Meta-analysis protocol
Caplan GA, Sulaiman N, Mangin D, Aimonino

Ricauda N, Wilson A, Barclay L.
• Meta-analysis of RCTs of HITH where the 

HITH substituted for a sig. time in 
hospital as defined by >25% LOS of control 
group, or at least 1 week, and where 
treatment had a restorative or curative 
intent, ie not palliative

• Adult patients
• 38 studies with data on mortality
• 17 additional studies



What are the effects of HITH?

• Mortality
• Readmission
• Satisfaction

– Patient
– Carer

• Cost
• Total 55 included studies



Study Selection 
1568 Potentially relevant 
studies identifies 

140 studies retrieved for 
more detailed evaluation 

1428 Excluded 
 710 not Hospital in the Home 
     5 not RCTs 
 690 duplicate publications 
   23 reviews 

55 studies included in 
meta-analysis

85 Excluded 
 65 Not Hospital in the Home 
 12 Duplicate publication 
   4 Reviews 
   4 Did not meet 25%/7 day criterion 



Mortality

• 38 randomised controlled trials
• 6318 patients
• Subdivided into

– Medical
– Rehabilitation
– Surgical/cancer
– Psychiatry











Overall
• Mortality reduced by 19%; p=0.01
• From 13.14% to 11.04%
• Absolute Risk Reduction 2.10%
• Number needed to treat in HITH 

to save one life is 48



Comparison

• Treatment of Hypertension in the 
elderly (Cochrane Review)
NNT for 5 yrs to prevent one death = 
63

• Antiplatelet therapy for acute stroke 
(Cochrane Review)
NNT to prevent one death = 77



Readmission

• 34 RCTs 4856 patients
• Measured in number of patients 

readmitted.  (Total number of 
readmissions is greater)

• An important measure of quality of care 
and a health outcome





Readmission

• Odds ratio 0.80 (95% CI 0.68-0.95) 
• Relative Risk Reduction 20%, p = 0.01
• Reduced from 18.80% to 17.05%
• Number needed to treat in HITH to 

prevent one re-admission is 58



Costing

• 36 RCTs
• In 31 studies HITH was cheaper
• On average, HITH cost 76.2% of 

inpatient care



Satisfaction

• Patient satisfaction
– 25 RCTs
– All in favour of HITH

• Carer Satisfaction
– 9 RCTs
– 7 in favour of HITH
– 1 in favour of in-hospital
– 1 neutral



Conclusion

• Meta-analysis demonstrates treatment 
in HITH leads to

• 20% ↓ in deaths
• 21% ↓ in patients readmitted
• 24% ↓ in costs
• General ↑ in patient satisfaction



HITH in New South Wales
• Variable models exist across the state

– Department based
– Hospital model
– Area Health Service model
– Inpatient versus outpatient
– Different patient groups

• Urban + rural
• Good communication between services, 

eg referrals, State-wide steering 
committee

• Innovation and research



• Society for clinicians (doctors, nurses 
and allied health) working in HITH

• Founded 2007
• Annual Conference
• www.hithsociety.org.au





Thank you! Please come and visit.


