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Overview 

A High Care Unit (HCU) provides intensive monitoring and care to critically ill patients. The 

norm is a nurse to patient ratio of 1:2. There is currently a lack of HCUs in South Africa due 

to South Africa’s emphasis on primary health care. However, with the increasing burden of 

diseases like Human Immunodeficiency Virus (HIV) and Tuberculosis (TB) these units could 

prove beneficial to critically ill patients. It is hoped that this project will provide relevant 

information to establish the importance of such units in South Africa. 

The purpose of this study was to describe the clinical outcomes in patients admitted to the 

newly established HCU at King Edward VIII Hospital. The median length of stay, the 

mortality rate, the clinical disease spectrum in the unit, the impact of HIV disease on the 

clinical outcomes and the number of patients either stepped up to a higher level of care or 

stepped down to the general medical wards was reviewed from 1 August 2015 to 31 January 

2016.   

This was done by conducting a retrospective chart review of patients admitted into the unit 

for the stipulated period. Admission into the High Care Unit was dependent on the physician 

in charge of the patient. 

The population consisted of 171 patients divided into general medical cases and peritoneal 

dialysis cases. A large proportion of the study population was HIV positive. The median 

length of stay for patients in the unit was 5 (2-8) days. A third of the population demised with 

a greater percentage among the general medical cases. Almost 60% of the cases were renal, 

followed by respiratory and cardiac.  

Length of stay differed significantly between the HIV positive and negative groups with HIV 

negative groups tending to stay longer (p=0.029). This statistic was limited by having almost 

3 times more HIV positive patients than HIV negative patients. Mortality was higher in the 

HIV positive group (p<0.0001) but again, this result is limited by not knowing the HIV status 

in 62 patients.  

A large proportion (62%) of the critically ill patients were stepped down to a lower level of 

care. The role of HCUs in our health care system needs to be reviewed. They could 

potentially assist in the management and control of critically ill medical patients with positive 

outcomes. HIV related disease still poses a significant health burden despite antiretroviral 

therapy. A large proportion of HIV positive patients are still unaware of their viral loads. Non 

infectious diseases including cardiovascular disease has increased in the HIV positive 

population. 
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Chapter 1: A Review of the Literature 

Definition and origins 

The United Kingdom Intensive Care Society defines intensive care as, “a service for patients 

who have potentially recoverable conditions, who can benefit from more detailed observation 

and invasive treatment than can be provided safely in an ordinary ward or high dependency 

area.”1 An Intensive Care Unit provides intensive monitoring and support to critically ill 

patients requiring, or likely to require, advanced respiratory support alone or patients who 

require support of two or more organ systems.1 The unit is able to provide mechanical 

ventilation, haemodialysis and circulatory support. There is a nurse to patient ratio of 1:1.  

When compared to an Intensive Care Unit, a High Care Unit provides less intensive nursing 

care, with generally a nurse to patient ratio of 1:2.  The HCU is suitable for patients requiring 

support for a single failing organ system, but excluding those needing advanced respiratory 

support.1 A High Care Unit, however, provides intensive monitoring and more 

comprehensive care than a general medical ward. 

The concept of an intensive care monitoring facility was first pioneered in 1952 by Dr. Bjorn 

Ibsen, a Danish anaesthetist, to treat critically ill polio patients.2 At that time many Danish 

patients were dying from respiratory failure secondary to respiratory muscle paralysis. Ibsen 

assembled a team of medical doctors and students to mechanically ventilate these patients. 

With intensive care and monitoring of these patients the mortality rate was reduced from 80% 

to 25%. This positive outcome resulted in Ibsen establishing the first Intensive Care Unit in 

1953.2 The concept of an intensive care monitoring facility was then replicated across the 

world.  

Critical care medicine in South Africa began in the late 1960s and 1970s. In the 1980s the 

Critical Care Society of South Africa was established.3  

 

Global Perspectives 

 Globally, there is a significant difference in the availability of ICU beds in developed and 

underdeveloped countries. The importance of establishing critical care units is emphasized by 

Adhikari et al4 in their article Critical care and the global burden of critical illness in adults.  

They state that the problem of critical illness is higher than generally accepted, and will 

increase as the population ages, especially in underdeveloped countries. Therefore, with the 

growing demand, specialised critical care units would be required to treat patients in urgent 

need of such facilities. Unfortunately, there is very little epidemiological data of critical 

illness syndromes such as acute lung injury, sepsis or multiple organ dysfunction as 

compared to other general medical conditions.4 This has led to very little emphasis being 

placed on the establishment of critical care units in low income countries.  

A systematic review done by Srinivas Murthy et al5 in 2015, looking at Intensive Care Unit 

Capacity in low income countries, showed that most low income countries lack ICU beds. 

Most ICUs are also situated in large referral hospitals.5 People in rural areas therefore have 

poor access to these facilities. In more developed countries, the availability of ICU beds per 

100 000 people ranges from 3 ICU beds per 100 000 for the United Kingdom (UK) as 

opposed to 25 ICU beds per 100 000 for Germany.6  
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This disparity in the number of ICU beds has a definite impact on the patient profile and 

clinical disease spectrum of the patients admitted. Countries with more resources tend to 

admit older patients with less severe disease.7 The United States of America (USA) has a 

seven- fold higher number of ICU beds per capita than the United Kingdom (UK). Twenty 

per cent of admissions in the US received intensive care as opposed to 2 % in the UK.  A 

direct comparison of medical ICU admissions in the USA with the UK showed that patients 

in the USA were not as sick, and fewer patients required mechanical ventilation as compared 

to those in the UK.  The severity of illness was assessed using the Acute Physiology and 

Chronic Health Risks (APACHE) II Score.7 With regard to the clinical disease spectrum more 

patients in the USA were admitted for monitoring purposes, as opposed to the UK, where 

patients were admitted for active management of their respective diseases. This could be 

explained by the lack of critical care resources in the UK and the need to prioritise the sickest 

patients for admission. 7  

The current situation in African countries with regard to the lack of critical care facilities is a 

matter of concern. A study done by Sawe et al,8 for example, on disease patterns of patients 

in Intensive Care Units in Tanzanian hospitals, documented an ICU mortality rate of 41.4%. 

This is comparable to other studies in Africa.  However, this figure reflects a higher mortality 

rate than in developed countries. The most common causes of mortalities in this study were 

chronic renal failure, acute renal failure, shock and septicaemia.8 This could be partially 

explained by the fact that these hospitals did not offer dialysis facilities. 

However, even with dialysis facilities, Acute Renal Failure (ARF) in the medical ICU is 

associated with a high mortality rate.  In the study by Friedericksen et al9 on all patients 

admitted with renal failure, or who developed renal failure after admission to the ICU at 

Tygerberg Hospital, a South African hospital located in Cape Town, the main cause of ARF 

was acute tubular necrosis. The ICU mortality rate for ARF was 47.8% compared with 17.5% 

in ICU patients without ARF.9   

The study by Sawe et al8 on Tanzanian tertiary referral hospitals highlights areas of concern 

that shares common elements with the South African situation. The percentage of ICU/HCU 

beds is below internationally recommended standards. There is also a critical shortage of 

personnel in ICU facilities. The study points to the severe challenges that persistently plague 

Intensive Care Units in African hospitals.8 

 

The South Africa Situation 

Currently South Africa has the highest prevalence of HIV AIDS in the world.  The total 

number of people living with HIV AIDS was estimated to be 6,19 million in 2015.10 For 

adults aged 15-49 years, an estimated 16.6% of the population is HIV positive.10 Provincially, 

KwaZulu-Natal also has one of the highest burdens of disease. Statistics South Africa have 

also reported that 3.4% of total deaths in South Africa are HIV/ AIDS related.11 

In South African public hospitals, the need for critical care facilities would be further 

exacerbated by the increasing burden of Human Immunodeficiency Virus (HIV) and 

Tuberculosis (TB).  Provincial TB notification statistics in 2012 showed that Kwa-Zulu Natal 

had the most notifications with 103 986 cases. The second highest was the Eastern Cape with 

55 843 notified cases. A total number of 7283 patients (7%) diagnosed with TB in 2012 

succumbed to the illness.12 Figures from the South African Department of Health showed that 

73% of patients are co-infected with HIV and TB.13  
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Nyamande et al14 looked specifically at all patients presenting with community acquired 

pneumonia at King Edward Hospital situated in Kwa-Zulu Natal over a seventeen-month 

period between June 2000 and October 2001. Four hundred and thirty patients were 

reviewed. Three hundred and eighty-two patients were tested for HIV. HIV infection was 

found in 81.4 % of these patients. Pathogens were isolated in 222 patients. Mycobacterium 

Tuberculosis was the most common organism identified in both the HIV positive and HIV 

negative groups. The mean age of the study population was 33.14 This study was done before 

the introduction of the High Care Unit at King Edward VIII Hospital.  

One would expect that a large number of these patients would have been admitted to the High 

Care Unit if it was available at that time. This study would therefore expect to find a younger 

patient profile admitted to this critical care facility as opposed to developed countries. This 

was evident in a retrospective review of all patients discussed for referral to the ICU units at 

the Greys and Edendale hospitals in the Pietermaritzburg complex of KwaZulu-Natal, South 

Africa. The majority of patients were between 21 and 40 years. The mean age was 32 years.15    

 Critical Care Units in South Africa are graded from level 1 to level 4:3 

 Level 1: These units are found in university affiliated tertiary referral hospitals. They provide 

intensive care and monitoring generally with a nurse/patient ratio of 1:1 basis. The unit is 

able to provide artificial life support with sophisticated equipment for patients.  

Level 2:  These units describe specialized units with specific purposes like Coronary Care 

Units (CCU) or a neurological Intensive Care Unit.  

Level 3: Such units are community hospital based ICUs. 

Level 4: This category describes High Care Units.3 The High Care Unit at King Edward VIII 

Hospital is an example of a Level 4 facility. 

 

The Level 4 facility at King Edward VIII Hospital is an attempt to addresses the need for a 

critical resource at a South African state hospital. A national audit of critical care resources in 

South Africa, done by Scribante and Bhagwanjee16 in 2005, showed that only 23% (92/396) 

of public sector hospitals in South Africa had ICU/High Care Facilities. This translates to 

1783 public critical care beds. Only 18% of these were high care beds.16 

In their critical analysis of ICU/HCU beds in South Africa from 2008 to 2009 Naidoo et al17 

found that the majority of the ICU beds were in only 3 of the country’s 9 provinces. The 

analysis included both public and private centre critical care beds. Gauteng had 2 311 beds 

(49%), Western Cape had 719 beds (15%) and KwaZulu-Natal 672 beds (14%). This 

accounted for 78 % of all ICU beds in South Africa. These three provinces only serve 54% of 

South Africa’s population. A critical shortage of Intensive Care beds is clearly evident in 

Eastern Cape which had fewer than 300 beds. Furthermore, North West Province and 

Mpumulanga had fewer than 150 beds while Limpopo and Northern Cape had 66 and 47 beds 

respectively.17  

The disparity between the public and private sectors will have dire consequences for health 

care management for South Africans in the near future. The analysis done by Naidoo et al17 

in 2008-2009 revealed that 3 533 of the available 4 719 ICU beds were in the private sector. 

This translated to 75% of the available beds. Eight four per cent of private hospitals had 
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Intensive Care facilities.17 As evident in the figures above this is in stark contrast to the 

public sector. 

In the public sector, the ratio of beds to the population in the Western Cape was 1:20 000, for 

Gauteng 1:25 000, and for KwaZulu-Natal it was 1:45 000. Limpopo province had the worst 

bed to population ratio of 1:150 000.17 This lack of critical care resources has a direct effect 

on patient care. De Vries et al18 looked at the acute hospitalization needs of adults admitted to 

the 11 public hospitals in the Cape Town Metro District from August to November 2008. Of 

the 802 available medical beds only 20 (2.5%) were high care beds. Forty-five percent of 

patients admitted were severely to critically ill on admission. However, 61% of these patients 

were sent to general medical wards with less intensive monitoring.18  

In KwaZulu-Natal the lack of critical care resources was highlighted by Gordon and Wise.15 

They looked at the need for critical care resources in the Pietermaritzburg metropolitan area 

in KwaZulu-Natal. A retrospective review was done of all patients discussed for ICU 

admission to the Greys Hospital and Edendale Hospitals. Combined, the two hospitals had 12 

ICU beds and 3 HCU beds. Their study revealed that 2 081 were discussed for referral. Only 

938 patients could be accepted. 589 patients were admitted immediately while there was a 

delayed admission for 349 patients.15  

The main reason for delayed admission was a lack of beds. Five hundred and fifty-six 

patients (48.6%) of the 1143 patients not admitted were considered to benefit from admission 

to a critical care unit.15 This lack of critical care resources can be explained by South Africa’s 

emphasis on primary health care.16,19 Limited budgets have been allocated for critical care 

resources in South Africa as it is deemed to be too expensive.  However, as Rivello et al20 

state, “Some of the most effective critical care interventions, initiating rapid fluid 

resuscitation, early antibiotics and patient monitoring are relatively inexpensive.”20 

 

Patient Profile 

Admissions to the ICUs at Greys and Edendale Hospitals were 39.9% for general surgery, 

20.3% for trauma surgery, 15.9% for internal medicine and 12.2% for obstetrics and 

gynaecology.15 This could be explained by the ICU at Greys Hospital being perceived as 

predominantly a surgical ICU.15 

In their study, van Zyl-Smit et al21 surveyed all medical patients admitted to an 8 bed High 

Care Unit at the G.F. Jooste Hospital in Cape Town, South Africa over a twelve-month 

period. Mechanical ventilation was available in this facility. Acute coronary syndromes, 

diabetic emergencies, drug overdose/poisoning and sepsis accounted for 76.6% of patients 

admitted. The remaining admissions included conditions such as congestive cardiac failure, 

cerebrovascular accidents and chronic obstructive pulmonary disease.21 

Lufuno R. Mathiva3 also looked at the adult patient profile admitted to the ICU at Chris Hani 

Baragwanath Hospital. The ICU comprised of 18 beds and catered for both medical and 

surgical patients. Thirty percent of the admissions to the ICU were due to medical causes. 

Again common medical admissions included sepsis, metabolic disorders and overdoses. A 

further 8% of the admissions were for infectious diseases which included tetanus, malaria and 

cholera.3 

 



10 | P a g e  
 

Peritoneal Dialysis 

In 2007 Africa constituted only 4.5 % of the world’s dialysis population.22 The prevalence of 

peritoneal dialysis was 2.2 persons per million population (pmp) compared to a global 

prevalence of 27 pmp. 85% of African PD patients were residing in South Africa.22 In a 

resource limited setting PD provides a more accessible means to dialyse patients. Due to a 

lack of beds in the public sector and at the ICU at King Edward VIII Hospital, peritoneal 

dialysis becomes the only viable option for many critically ill patients at the latter hospital. It 

is simple to perform, requires minimal technical skills, is not machine dependent and no 

anticoagulation is required. 

The causes of acute kidney injury (AKI) are similar in HIV positive and negative patients. 

The most common cause being acute tubular necrosis, secondary to sepsis, hypotension, 

dehydration and nephrotoxicity.23 From 1999 to 2006 South Africa has also seen a 67% 

increase in deaths due to chronic kidney disease.23 The main causes of chronic kidney disease 

include hypertension, diabetes and HIV related kidney disease. HIV Associated Nephropathy 

is the most common biopsy finding.24 With the introduction of anti-retroviral therapy patients 

are also living longer and diseases like hypertension and diabetes are also resulting in kidney 

disease in HIV positive patients.24 

 

Mortality Rate 

The mortality rate in high care units in South Africa is also poorly documented. As Scribante 

and Bhagwanjee16 state: 

“The current practice of having High Care Units in wards is unacceptable. This 

practice increases the risk of morbidity and mortality since it is impossible to offer the 

appropriate level of care and prevent the risks of intensive care practice in an 

uncontrolled environment.”16  

Sinuff et al25 also support this view by asserting that hospital mortality rate was increased in 

patients refused ICU admission.25 

Delayed admission to an ICU facility due to a lack of beds has also shown to increase 

mortality rate internationally. A UK study looked at 817 patients referred for ICU 

admissions. 168 (21%) of patients were initially refused ICU admission. This was due to a 

lack of beds. The ICU mortality rate was found to be higher in the patients initially refused 

admission.26 In a study looking at the USA and the UK, 58% of patients were transferred 

directly to ICU from the Emergency Department in the US, 33 % in the UK. An indirect 

transfer of patients from the Emergency Department to the ICU in the UK resulted in higher 

mortality rates.7 

In their study Simchen et al27 looked at five acute care Israeli hospitals. They found that 

admission to an intensive care unit was associated with better survival during the first three 

days of deterioration, after they adjusted for age and severity of illness. These studies 

highlight the need for early referral to an ICU setting.  As Simchen et al27 state, “The early 

survival advantage in the intensive care unit suggests a window of critical opportunity for 

these patients.”27 
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At the Chris Hani Baragwanath Hospital in Johannesberg, the ICU had a documented 

mortality rate of 31.5%.3 The study done by van Zyl-Smit et al21 conducted at Cape Town’s 

G.F. Jooste hospital over a twelve-month period showed a mortality rate of 10.7%.21 The 

mortality rate was higher in ventilated patients (30.1%) than non-ventilated patients (4.5%). 

Patients with sepsis syndrome (pneumonia, meningitis, septic shock) also had a high 

mortality rate as compared to the other medical conditions.21 The median stay in high care in 

this facility was 2 (0.5-14) days. The two-day duration indicates the demands placed on this 

facility.21 Internationally in the United States the length of stay in critical care units is 

estimated at 3,8 days.28 In the USA the leading causes of mortality in the ICU are multi-organ 

failure, cardiac failure and sepsis.28 It is evident that countries with more critical care 

resources would be able to admit more patients, and would be able to keep them longer in 

ICU, as opposed to a resource limited country. 

Patients admitted for longer lengths of stay have been shown to have increased mortality. 

Studies have shown that the mortality rate for patients admitted 14 days or longer was 50%.29 

A study done by Wong et al29 looking at patients admitted for 14 days or longer to a 

combined medical and surgical ICU at a Canadian hospital showed that the main reasons for 

admission were neuromuscular weakness, pneumonia, multiple trauma and septic shock. 

Respiratory arrest, congestive cardiac failure and exacerbation of chronic obstructive 

pulmonary disease were other conditions associated with prolonged hospital stay.29 

The mortality rate in these units would depend on the facilities available in the unit and the 

severity of disease of the patients admitted into the unit. Another important determining 

factor is the level of expertise of the critical care units. The High Care Unit at King Edward 

VIII Hospital is in a unique position in that it is a physician run High Care Facility, as 

opposed to most Intensive Care Units which are usually run by intensivists. 

In a study done by M. Engoren30 in the US, prompt physician review of patients in ICU 

resulted in shorter length of stay. The longer patients had to wait before being reviewed by a 

physician also resulted in increased mortality.30 

 The fact that the medical High Care Unit at King Edward VIII Hospital is being managed by 

physicians would hopefully result in a lower mortality rate. It is also anticipated that should 

the introduction of physician run High care Units increase incrementally in South African 

state hospitals, there will eventually be a significant decrease in the mortality rate figures.  

The Intensive Care Unit at King Edward VIII Hospital is a 14 bedded facility catering for 

medical, surgical and obstetric patients. There is currently minimal information available on 

the clinical disease spectrum and clinical outcomes of patients admitted to this unit. 

It is hoped that patients who are not admitted to the ICU facility at King Edward VIII 

Hospital due to a lack of beds will be transferred to the High Care Unit for more intensive 

monitoring and care. It is anticipated that this will improve the mortality rates of these 

critically ill patients. The studies described above have supported this view. It is also hoped 

that the establishment of such a unit will reduce the burden on in Intensive Care Units. As 

Naidoo et al17 state in their Critical Analysis of ICU/ HC beds in South Africa, “The 

development of sub-intensive, intermediate and step down units will decrease the need for 

ICU beds, which are always in demand and in short supply.”17 
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HIV Disease 

The clinical outcomes specifically in HIV positive patients need to be reviewed. At the 

beginning of the HIV epidemic ICU outcomes were dismal. Many physicians did not see the 

need for patients to be managed in an ICU setting due to poor outcomes.31 A study from the 

San Francisco General Hospital looking at HIV positive patients who required ICU admission 

from 1981-1985 showed that only 31% of patients survived after ICU admission. Only 13% 

of patients who presented with respiratory failure secondary to PCP survived.31 In 2000 

Bekele and Green32 looked at the clinical course, prognostic factors and outcome prediction 

for HIV patients in ICU. The most common reason for ICU admission in these patients was 

respiratory failure. Pneumocystis Jiroveci Pneumonia (PJP) was the most common diagnosis. 

The mortality rate was 29.6% for HIV positive patients. The median CD4 lymphocyte count 

for the patients who demised was 27.5 as compared to 59 for the patients who survived.32 

Due to the availability of antiretroviral therapy (ART) hospital survival has improved form 

the pre ART era.33 South Africa has the biggest anti-retroviral rollout programme in the 

world with more than 2 million people receiving treatment.34 HIV-positive patients are now 

living longer. A study in rural South Africa showed that the ART rollout programme has 

resulted in a reduction in HIV related mortality by approximately 29% in women and 22% in 

men.35 Vertical HIV transmission rates have also reduced from approximately 14% in 2004 to 

less than 3% in 2011.36 

Comorbid disease and non-infectious complications are becoming more common.37 Recent 

studies have shown that during the ART era more than half of ICU admissions are now for 

non-HIV related critical illness.33 Furthermore, Immune Reconstitution Syndrome and 

toxicities from ART may also result in admission to critical care facilities. Risk factors for 

poor ICU outcomes include higher severity of illness scores (APACHE II), need for 

ventilation, PCP and low albumin levels.38,39 The following ICU diagnoses were associated 

with poorer outcomes: renal failure, sepsis and coma state.40  

Much of the literature reviewed provides statistical evidence to support the need for more 

High Care Units in public hospitals. However, currently there is a lack of data on the clinical 

outcomes of patients admitted to such units, in South Africa, and internationally. The existing 

body of research, therefore, is inadequate in providing insight into an increasing important 

aspect of critical health care in public hospitals.  

This study will describe the clinical disease spectrum in the High Care Unit at King Edward 

VIII Hospital. This High Care Unit is unique in that there are four beds designated for 

peritoneal dialysis (PD) patients. One would therefore expect to see more renal admissions as 

opposed to the other studies done in critical care units in South Africa. This study will also 

look at the disease spectrum and mortality rate in HIV positive patients at King Edward VIII 

Hospital. It is hoped that this study will help assist in motivating the need for such units in 

public sector hospitals in South Africa. 
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Research Question/ Hypothesis 

The following objectives will be described in this study: 

1.The length of stay of patients admitted to the High Care Unit 

2.The clinical disease spectrum and the impact of HIV (Human Immunodeficiency Virus) on 

the clinical disease spectrum. The hope is that this data will add to the pool of available 

knowledge that will assist in the management and control of HIV AIDS.  

3. The outcome of patients, either being stepped up to a higher level of care (ICU or 

quaternary care) or stepped down from the High Care Unit (to the general medical wards) 

will also be reviewed.  

4. The mortality rate within the unit as well as the mortality rate amongst the HIV positive 

population admitted to the unit will be described. 

 

 

The study will describe: 

The clinical outcomes in patients admitted to the newly established High Care Unit at King 

Edward VIII Hospital from 1 August 2015 to 31 January 2016. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



14 | P a g e  
 

References 

1. Intensive Care Society [Internet]. Standards for Intensive Care Units [1997]. Available 

from: www.md.ucl.ac.be/didac/hosp/architec/UK_Intensive_care.pdf 

2. Marsh, S. The Evolution of Critical Care Outreach [Dissertation]. St James’s University 

Hospital, Leeds 

3. Mathivha LR. ICUs worldwide: An overview of critical care medicine in South Africa. 

Crit Care. 2002 Jan 11; 6:22-23 

4. Adhikari NKJ, Fowler RA, Bhagwanjee S, Rubenfeld GD. Critical care and the global 

burden of critical illness in adults. The Lancet. 2010 Oct 9; 376(9749):1339-1346 

5. Murthy S, Leligdowicz A, Adhikari NK. Intensive care unit capacity in low-income 

countries: a systematic review. PLoS One. 2015 Jan 24; 10(1) 

6. Wunsch H, Angus DC, Harrison DA, Collange O, Fowler R, Hoste EA, et al. Variation in 

critical care services across North America and Western Europe. Crit Care Med. 2008 

Oct; 36(10):2787-93 

7. Wunsch H, Angus DC, Harrison DA, Linde-Zwirble WT, Rowan KM. Comparison of 

medical admissions to intensive care units in the United States and United Kingdom. Am 

J Resp Crit Care Med. 2011 Jun 15; 183(12):1666-73 

8. Sawe HR, Mfinanga JA, Lidenge SJ, Mpondo BC, Msangi S, Lugazia E, et al. Disease 

patterns and clinical outcomes of patients admitted in intensive care units of tertiary 

referral hospitals of Tanzania. BMC Int Health Hum Rights. 2014 Sep 23; 14:26 

9. Friedericksen DV, van der Merwe L, Hattingh TL, Nel DG, Moosa MR. Acute renal 

failure in the medical ICU still predictive of high mortality. S Afr Med J. 2009 Dec 7; 

99(12): 873-5 

10. Statistics South Africa [Internet]. Statistical release P0302: Mid-year population estimates 

2015. Pretoria: Statistics South Africa [2015 Jul 23]. Available from: 

www.statssa.gov.za/publications/P0302/P03022015.pdf 

11. Lehohla PJ [Internet]. Mortality and Causes of Death in South Africa, 2010: Findings 

from Death Notification. Pretoria: Statistics South Africa [2013 Apr 11]. Available from: 

www.statssa.gov.za/publications/P03093/P030932010.pdf 

12. Statistics South Africa [Internet]. Millennium Development Goals 6: Combat HIV/AIDS, 

malaria and other diseases [2015]. Available from: 

www.statssa.gov.za/MDG/MDG_Goal6_report_2015_.pdf  

13. RSA Provincial Department of Health: KwaZulu-Natal [Internet]. Annual Performance 

Plan 2012/13 – 2014/15. Pietermaritzburg: KwaZulu-Natal Department of Health. 

Available from: www.kznhealth.gov.za/app2012-15 

14. Nyamande K, Lalloo UG, John M. TB presenting as community-acquired pneumonia in a 

setting of high TB incidence and high HIV prevalence. Int J Tuberc Lung Dis. 2007 Dec; 

11(12):1308-13 

15. Gordon K, Allorto N, Wise R. Analysis of referrals and triage patterns in a South African 

metropolitan intensive care service. S Afr Med J. 2015 Jun; 105(6) 491-5 

16. Scribante J, Bhagwanjee S. National audit of critical care resources in South Africa: unit 

and bed distribution. S Afr Med J. 2007 Dec; 97(12): 1311-1314 

17. Naidoo K, Singh J, Lalloo U. Critical analysis of ICU/HC beds in South Africa: 2008-

2009. S Afr Med J. 2013 Sep 3; 103(10): 751-3 

18. De Vries E, Raubenheimer P, Kies B, Burch VC. Acute hospitalization needs of auts 

admitted to public facilities in the Cape Town Metro district. S Afr Med J. 2011 Sep 27; 

101(10):760-4 

http://www.md.ucl.ac.be/didac/hosp/architec/UK_Intensive_care.pdf
http://www.statssa.gov.za/publications/P0302/P03022015.pdf
http://www.statssa.gov.za/publications/P03093/P030932010.pdf
http://www.statssa.gov.za/MDG/MDG_Goal6_report_2015_.pdf
http://www.kznhealth.gov.za/app2012-15


15 | P a g e  
 

19. Scribante J, Bhagwanjee S. National audit of critical care resources in South Africa – 

open versus closed intensive and high care units. S Afr Med J. 2007 Dec; 97(12 Pt 3): 

1319-22 

20. Rivello ED, Letchford S,  Achieng L, Newton MV. Critical care in resource-poor 

settings: lessons learned and future directions. Crit Care Med. 2011 Apr; 39(4): 860-7 

21. Van Zyl Smith R, Burch V, Willcox P. The need for appropriate critical care service 

provision at non-tertiary hospitals in South Africa. S Afr Med J. 2007 Nov 16; 97(4): 

268-272 

22. Abu-Aisha H, Elamin S. Peritoneal Dialysis in Africa. Perit Dial Int. 2010 Jan-Feb; 30(1): 

23-8 

23. Moosa MR, van der Walt I, Naicker S, Meyers AM. Important causes of chronic kidney 

disease in South Africa. S Afr Med J. 2015 Mar 7; 105(4): 320 

24. Wearne N. Morbidity and mortality of black HIV-positive patients with end-stage kidney 

disease receiving chronic haemodialysis in South Africa. S Afr Med J. 2015 Jan 3; 

105(2): 105-106 

25. Sinuff T, Kahnamoui K, Cook DJ, Luce JM, Levy MM. Rationing critical care beds: a 

systematic review. Crit Care Med. 2004 Jul; 32(7): 1588-97 

26. Metcalfe MA, Sloggett A, McPherson K. Mortality among appropriately referred patients 

refused admission to intensive-care units. Lancet. 1997 Jul 5; 350(9070): 7-11 

27. Simchen E, Sprung CL, Galai N, Zitser-Gurevich Y, Bar-Lavi Y, Gurman G, et al. 

Survival of critically ill patients hospitalized in and out of intensive care units under 

paucity of intensive care unit beds. Crit Care Med. 2004 Aug; 32(8):1654-61 

28. Society of Critical Care Medicine [Internet]. Critical Care Statistics. Mount Prospect IL 

USA: Society of Critical Care Medicine. Available from: 

www.sccm.org/Comunications/Pages?CriticalCareStats.aspx 

29. Wong DT, Gomez M, McGuire GP, Kavanagh B. Utilization of intensive care unit days 

in a Canadian medical – surgical intensive care unit. Crit Care Med. 1999 Jul; 

27(7):1319-24 

30. Engoren M. The effect of prompt physician visits on intensive care unit mortality and 

cost. Crit Care Med. 2005 Apr; 33(4): 727-32 

31. Wachter RM, Luce JM, Turner J, Volberding P, Hopewell PC. Intensive care of patients 

with the acquired immunodeficiency syndrome. Outcome and changing patterns of 

utilization. Am Rev Respir Dis. 1986 Nov; 134(5):891-6 

32. Afessa B, Green B. Clinical course, prognostic factors, and outcome prediction for HIV 

patients in the ICU. The PIP (Pulmonary complications, ICU support, and prognostic 

factors in hospitalized patients with HIV) study. Chest. 2000 Jul; 118(1):138-45 

33. Narasimhan M, Posner AJ, DePalo VA, Mayo PH, Rosen MJ. Intensive care in patients 

with HIV infection in the era of highly active antiretroviral therapy. Chest. 2004 May; 

125(5):1800-4 

34. Moorhouse M. Closer to zero: Reflections on ten years of ART rollout. S Afr J HIV Med. 

2014 Feb 26; 15(1):9 

35. Herbst AJ, Cooke GS, Barnighhausen T, KanyKany A, Tanser F, Newell ML. Adult 

mortality and antiretroviral treatment roll-out in rural KwaZulu-Natal, South Africa. Bull 

World Health Organ. 2009 Oct; 87(10): 754-62 

36. Goga AE, Dinh TH, Jackson DJ for the SAPMTCTE study group. Evaluation of the 

Effectiveness of the National Prevention of Mother-to-Child Transmission (PMTCT) 

Programme Measured at Six Weeks Postpartum in South Africa, 2010. South African 

Medical Research Council, National Department of Health of South Africa and 

PEPFAR/US Centers for Disease Control and Prevention. 2012. 

http://www.sccm.org/Comunications/Pages?CriticalCareStats.aspx


16 | P a g e  
 

37. Crum NF, Riffenburgh RH, Wegner S, Agan BK, Tasker SA, Spooner KM, et al. 

Comparisons of causes of death and mortality rates among HIV-infected persons: analysis 

of pre-, early and late HAART (highly active antiretroviral therapy) eras. J Acquir 

Immune Defic Syndr. 2006 Feb 1; 41(2):194-200 

38. Morris A, Creasman J, Turner J, Luce JM, Wachter RM, Haung L. Intensive care of 

human immunodeficiency virus-infected patents during the era of highly active 

antiretroviral therapy. Am J Respir Crit Care Med. 2002 Aug 1; 166(3):262-7 

39.  Nickas G, Wachter RM. Outcomes of intensive care for patients with human 

immunodeficiency virus infection. Arch Intern Med. 2000 Feb 28; 160(4):541-7 

40. Coquet I, Pavie J, Palmer P, Barbier F, Legriel S, Mayaux J, et al. Survival trends in 

critically ill HIV-infected patients in the highly active antiretroviral therapy era. Crit 

Care. 2010;14:R107 

 

 

  



17 | P a g e  
 

Chapter 2: Manuscript 

A retrospective review of the clinical outcomes in patients admitted to a 

newly established medical high care unit at King Edward VIII Hospital 

D.R. Naidoo1 MBChB (UKZN), FCP (SA); Y Balakrishna2 MSc Statistics (UKZN);  

N.P Magula3 BSc(UCT), MBCHB (Medunsa), FCP (SA), MSc (Tuffs University, Boston, Massachusetts), PhD 

(UKZN) 
 

1 Specialist Physician: Department of Internal Medicine, King Edward VIII Hospital, Honourary lecturer: 

College of Health Sciences, Nelson R Mandela School of Medicine, University of Kwa-Zulu Natal, Durban, 

South Africa  
2 Biostatistician: Biostatistics Unit, South African Medical Research Council, Durban, South Africa 
3 Chief Specialist: King Edward VIII Hospital, Head of department: Internal Medicine, College of Health 

Sciences, Nelson R Mandela School of Medicine, University of Kwa-Zulu Natal, Durban, South Africa  

 

Corresponding author: D.R. Naidoo (darrinnaidoo@gmail.com) 

 

Abstract 

 

Background:  A medical high care unit (HCU) was established in May 2015 at King Edward 

VIII Hospital. It was decided that a HCU that provided more intensive monitoring and 

management of critically ill patients, who were not admitted to the Intensive Care Unit (ICU) 

would be beneficial. Currently there is a paucity of data regarding the benefits of HCUs in 

South Africa. 

Objectives: To describe the clinical outcomes in patients admitted to the HCU at King 

Edward VIII Hospital for the period 1 August 2015 to 31 January 2016.  

Methods: A retrospective chart review of patients admitted to the HCU was performed over 

a six month period.  

Results: The population consisted of 171 patients divided into general medical cases (n=107, 

62.6%) and peritoneal dialysis cases (n=64, 37.4%). HIV positive patients accounted for 

47.4% of the study population. The median length of stay (LOS) in the unit was 5 (2-8) days. 

There was a significant difference in LOS between HIV positive and HIV negative patients, 

p=0.029, with HIV negative patients staying longer. The overall mortality was 33.9%. The 

majority of patients had renal disease, followed by respiratory and cardiac disease. 5.3% of 

the study population was transferred to a quaternary level of care. No patients were 

transferred to ICU. 62% of the patients were stepped down to the general medical wards.  

Conclusion: The role of HCUs in our health care system needs to be reviewed. In a resource 

limited country like South Africa, HCUs could potentially ease the burden on ICUs for 

treating critically ill patients. HIV-related disease still poses a significant health burden 

despite antiretroviral therapy. A large proportion of the HIV positive patients in this study 

were unaware of their viral load status. Non infectious diseases including cardiovascular 

disease has increased in the HIV positive population. 
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Introduction: 

The High Care Unit (HCU), established at King Edward VIII Hospital in May 2015, sought 

to address the need for critical care to patients in need. In South African public hospitals the 

inordinate demand for the Intensive Care Unit (ICU) is exacerbated by the critical shortage of 

such units. 

An ICU provides intensive monitoring and support to critically ill patients requiring, or likely 

to require, advanced respiratory support alone, or support of two or more organ systems. 

When compared to an ICU, a HCU provides less intensive nursing care, with generally a 

nurse to patient ratio of 1:2.  A  HCU is suitable for patients requiring support for a single 

failing organ system but excludes those needing advanced respiratory support.1 A HCU does, 

however, provide intensive monitoring and more comprehensive care than a general medical 

ward. 

The burden of critical illness is higher than generally accepted and will increase as the 

population ages.2 In South Africa the need for critical care facilities would be further 

intensified by the increasing burden of Human Immunodeficiency Virus (HIV) and 

Tuberculosis.3 However, minimal expenditure has been allocated for critical care resources in 

South Africa.  A national audit of critical care resources in South Africa, done by Scribante 

and Bhagwanjee4 in 2005, showed that only 23% (92/396) of public sector hospitals in South 

Africa had ICU/ High care Facilities.4  A further analysis done by Naidoo et al5 in 2008-2009 

revealed that 3533 (75%) of the available beds were in the private sector.  

Very little data exists on the clinical outcomes of patients admitted to medical HCUs in the 

country. The importance of these units therefore needs to be established. It is anticipated that 

HCUs which provide more intensive monitoring and care than general medical wards will 

improve the mortality rate of critically ill patients.  It is also hoped that the establishment of 

such units will reduce the burden on ICUs.   

Background 

King Edward VIII Hospital is located in Durban, KwaZulu-Natal, a province in South Africa. 

It is the second largest hospital in Southern Africa. In May 2015 a medical HCU was 

established at King Edward VIII Hospital. Previously, critically ill patients who were not 

admitted to the Intensive Care Unit (ICU) were transferred to the general medical wards for 

continuation of care. In view of this, it was decided that a HCU that provided more intensive 

monitoring and management of critically ill patients, who were deemed unsuitable for the 

ICU, or who could not be transferred to ICU due to a lack of beds, would be beneficial to 

such patients.  

The HCU at King Edward VIII is an eight-bed unit.  Monitoring and care of patients is more 

intensive than a general medical ward with one nurse being allocated for every two patients. 

Four of the beds in the unit are reserved for general medical cases, and the remaining four 

beds are allocated for patients requiring peritoneal dialysis. The HCU does not offer 

mechanical ventilation. The unit is a 24 hour run physician unit. 
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Aim/Objectives 

To describe the clinical outcomes in patients admitted to the newly established HCU at King 

Edward VIII Hospital for a six month period, from 1 August 2015 to 31 January 2016. 

The median length of stay of patients in the HCU, the mortality rate within the unit, the 

clinical disease spectrum in the unit and the impact of HIV disease on the clinical outcomes 

was reviewed. The number of patients stepped up to the ICU or a quaternary level of care 

(Inkosi Albert Luthuli Central Hospital, IALCH) and stepped down from the HCU to the 

general medical wards was also reviewed. 

Methods 

Study Approval: Ethical approval for this study was obtained from the Biomedical Research 

Ethics Committee affiliated to the University of Kwa-Zulu Natal.   

Type of study: A retrospective chart review of all the patients admitted to the High Care Unit 

was undertaken. 

Duration of study: A six month period from 1 August 2015 to 31 January 2016. 

Data Collection: An excel spreadsheet was used to collect the relevant data for each patient 

anonymously according to the pre-determined variables. Patients were captured using a study 

identity number. There was no patient contact and confidentiality was maintained. 

Variables described:  

Demographics (age, gender, race) 

Length of stay  

Mortality  

Spectrum of disease 

HIV co-infection including CD4 count, viral load, and ART treatment 

Outcomes (step up to a higher level of care, step down to lower level of care) 

 

Inclusion criteria: All medical patients older than 12 years who were admitted to the Medical 

HCU were included in this study. 

 

Exclusion criteria: Patients who were admitted to the unit but whose files could not be found 

were excluded from this study. A total of 34 patient files were not retrieved. 

There was no conflict of interest.  
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Statistical Methods 

Data was analysed using Stata version 14 (StataCorp. 2015. Stata Statistical Software: 

Release 14. College Station, TX: StataCorp LP). Means/medians and frequencies were used 

to describe the data. Differences in continuous variables between HIV groups were analysed 

using the Wilcoxon Mann-Whitney test. Associations between categorical variables were 

analysed using the Pearson chi square test or, where applicable, Fisher’s exact test. Results 

were considered statistically significant for p-values less than 0.05.  

Results 

Demographics: 

The population consisted of 171 patients divided into general medical cases (n=107, 62.6%) 

and peritoneal dialysis cases (n=64, 37.4%) (Table 1). There were 79 (46.2%) male patients 

and 92 (53.8%) female patients admitted to the unit. The mean age was found to be 46.7 

(16.3) years with black patients being in the majority (81.3%). HIV positive patients 

contributed 47.4% of the population while 36.2% had an unknown HIV status – most being 

among the general medical cases.  

Table 1. Demographics n (%)     

 General Medical (n = 107) Peritoneal Dialysis (n = 64) Total 

Gender    

Male 38 (35.5) 41 ( 64.0) 79 ( 46.2) 

Female 69 (64.5) 23 (36.0) 92 (53.8) 

Age    

Mean (SD) 44.4 (16.6) 50.6 (15.1) 46.7 (16.3) 

Race    

Black 84 (79.0) 55 (85.9) 139 (81.3) 

Indian 9 (8.0) 5 (7.8) 14 (8.2) 

Coloured 1 (1.0) 0 (0.0) 1 (0.5) 

White 1 (1.0) 1 (1.6) 2 (1.2) 

Unknown 12 (11.0) 3 (4.7) 15 (8.8) 

HIV    

Positive 49 (45.8) 32 (50.0) 81 (47.4) 

Negative 13 (12.2) 15 (23.4) 28 (16.4) 

Unknown 45 (42.0) 17 (26.6) 62 (36.2) 

SD: Standard Deviation 

HIV: Human Immunodeficiency Virus 

 

Length of stay: 

The median length of stay (LOS) in the HCU was 5 (2-8) days (Table 2). The median LOS 

for patients admitted to the general medical beds was 4 (1-7) days and for patients receiving 

peritoneal dialysis was 6 (3-8) days. The median LOS for patients who had demised, and 

those who had survived, differed vastly (1 day versus 6 days respectively, p<0.0001).    
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Table 2. Length of Stay n (%)     

 General Medical (n = 

107) 

Peritoneal Dialysis (n = 

64) 

Total 

Median (IQR) 4 (1 – 7) 6 (3 – 8) 5 (2 – 

8) 

Demised, median 

(IQR) 

1 (1 – 3) 1 (1 – 4) 1 (1 – 

3) 

Survived, median 

(IQR) 

6 (3 – 9) 7 (5 – 8) 6 (4 – 

8) 

7 days or less 81 (75.7) 43 (67.2) 124 

(72.5) 

More than 7 days 26 (24.3) 21 (32.8) 47 

( 27.5) 
IQR: Interquartile Range 

 

Mortality: 

A third of the population demised with a greater percentage among the general medical cases 

(Table 3). Of the mortalities 39 (36.5%) were admitted for general medical conditions and 19 

(29.7%) were admitted for acute peritoneal dialysis.  

 

Table 3. Mortality n (%)     

 General Medical 

(n = 107) 

Peritoneal Dialysis (n 

= 64) 

Total 

Overall mortality 39 (36.5) 19 (29.7) 58 (33.9) 

HIV mortality 25 (23.4) 12 (18.8) 37 (21.6) 

CD4, median (IQR) 124 (70 – 317) 63 (49 – 294) 97 (51 – 

298) 

Viral Load    

Suppressed 5 (20.0) 2 (16.7) 7 (18.9) 

Unsuppressed 4 (16.0) 2 (16.7) 6 (16.2) 

Unknown 16 (64.0) 8 (66.6) 24 (64.8) 

ART 20 (80.0) 10 (83.3) 30 (81.1) 

LOS ≤ 7 days 36 (92.3) 18 (94.7) 54 (93.1) 

LOS > 7 days 3 (7.7) 1 (5.3) 4 (6.9) 

HIV: Human Immunodeficiency Virus 

IQR: Interquartile Range 

ART: Anti-retroviral Therapy 

LOS: Length of Stay 

 

 

Spectrum of Disease: 
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Patients admitted to the high care unit presented with multisystem involvement. Almost 60% 

of the cases were renal, followed by respiratory and cardiac. Patients afflicted by other 

diseases contributed 36.8% of the population.   

Looking specifically at general medical admissions (Figure 1), 48 patients (44.9%) presented 

with cardiac disease. A further 37 (34.6%) of the patients presented with respiratory disease. 

Renal disease accounted for 36 (33.6%) of the admissions and a further 24 (22.4%) patients 

presented with gastro-intestinal disease. There were 15 (14.0%) patients admitted for central 

nervous system disease. A large proportion of the patients, 40 (37.4%), presented with ‘other 

diseases’ not typical of the major systems analysed. The major contributing diseases within 

this group were septicaemia of unknown origin, haematological diseases, metabolic and lactic 

acidosis.  

 

Figure 1. Disease spectrum for general medical admissions. 

 

HIV Positive Population: 

HIV positive patients accounted for 47.4% (n=81) of the study population (Table 4). The 

overall median length of stay for the HIV positive patients was 5 (1-8) days. Mortality 

occurred in 45.7% of the HIV positive patients. General medical cases accounted for 25 

(51.0%) of the mortalities, and 12 (37.5%) were peritoneal dialysis (PD) cases. The overall 

median CD4 count was 86 cells/uL (30-294). PD patients had a lower median CD4 count 

than general medical patients, 79 (27-277) and 219 (73-347) cells/uL respectively. Viral load 

was unknown in 61.7% of the patients.  A large proportion 61 (75.3%) of the patients 

admitted to the unit were on antiretroviral therapy. Care was stepped up in 2.5 % of the 

patients, and stepped down in 49.4%.  

Table 4. HIV+ Population n (%)     

 General Medical (n 

= 49) 

Peritoneal Dialysis (n 

= 32) 

Total 

Length of stay, median 

(IQR) 

3 (1 – 8) 6 (3.5 – 8) 5 (1 – 8) 

Mortality 25 (51.0) 12 (37.5) 37 (45.7) 

CD4, median (IQR) 219 (73 – 347) 79 (27 – 277) 86 (30 – 
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294) 

Viral Load    

Suppressed 10 (20.4) 6 (18.8) 16 (19.8) 

Unsuppressed 7 (14.3) 8 (25.0) 15 (18.5) 

Unknown 32 (65.3) 18 (56.2) 50 (61.7) 

ART 38 (77.6) 23 (71.9) 61 (75.3) 

Outcomes    

Step Up 1 (2.0) 1 (3.1) 2 (2.5) 

ICU 0 (0.0) 0 (0.0) 0 (0.0) 

IALCH 

(Quaternary) 

1 (2.0) 1 (3.1) 2 (2.5) 

Step Down 21 (42.9) 19 (59.4) 40 (49.4) 

HIV: Human Immunodeficiency Virus 

IQR: Interquartile Range 

ART: Anti-retroviral Therapy 

ICU: Intensive Care Unit 

IALCH: Inkosi Albert Luthuli Central Hospital 

 

Spectrum of Disease in the HIV Positive Population: 

Renal, gastrointestinal and other were the most common systems within the HIV positive 

group admitted to the unit (Table 5). Again, patients presented with multisystem 

involvement. 

Looking specifically at general medical admissions (Figure 2), 19 patients presented with 

renal disease. These patients were not dialysis requiring at the time. A further 19 (38.8%) of 

the patients presented with gastrointestinal disease. Cardiac disease accounted for 17 (34.7%) 

of the admissions and 16 (32.7%) of the patients presented with respiratory disease. A large 

proportion, 26 (53.1%), of the patients presented with diseases other than the major systems 

analysed. This included haematological conditions, septicaemia of unknown origin, lactic 

acidosis, metabolic derangements, gynaecological pathology, dermatological manifestations 

and psychiatric illness.  

 

Table 5. Disease Spectrum for HIV+ Population n (%) 

 General Medical Peritoneal Dialysis Total 

Renal 19 (38.8) 32 (100.0) 51 (63.0) 

Respiratory 16 (32.7) 9 (28.1) 25 (30.9) 

Cardiac 17 (34.7) 3 (9.4) 20 (24.5) 

Central Nervous System 6 (12.2) 2 (6.3) 8 (9.9) 

Endocrine 3 (6.1) 1 (3.1) 4 (4.9) 

Gastro-Intestinal Tract 19 (38.8) 8 (25.0) 27 (33.3) 

Rheumatology 0 (0.0) 0 (0.0) 0 (0.00 

Other 26 (53.1) 12 (37.5) 38 (46.9) 
HIV: Human Immunodeficiency Virus 
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Figure 2: Disease spectrum for HIV positive patients under general medical admissions 

 

Comparison: HIV Positive Population versus HIV Negative Population 

Length of stay differed significantly between the groups with the HIV negative people 

tending to stay longer (p=0.029) (Table 6). However, this statistic is limited by having almost 

3 times more HIV positive patients than HIV negative patients. Mortality was higher in the 

HIV positive population (p<0.0001) but again, this result is limited by not having the HIV 

status in 62 of the patients. GIT system involvement also differed by HIV group (p<0.0001). 

All patients with GIT involvement were HIV positive. In addition, more HIV negative 

patients were stepped down (p<0.0001).    

 

Table 6. HIV Population n (%)     

 HIV Positive (n = 81) HIV Negative (n = 28) HIV 

Unknown 

(n = 62) 

p-value* 

Length of stay, median (IQR) 5 (1 – 8) 7 (3.5 – 9.5) 4 (1 – 6) 0.0291 

Demised, median (IQR) 1 (1 – 3) 3 (3 – 3) 1 (1 – 2.5)  

Survived, median (IQR) 7 (5 – 9) 7 (4 – 10) 5 (4 – 8)  

Mortality 37 (45.7) 1 (3.6) 20 (32.3) < 0.0001 

Disease spectrum     

Renal 51 (63.0) 18 (64.3) 31 (50.0) 0.9 

Respiratory 25 (30.9) 10 (35.7) 19 (30.7) 0.636 

Cardiac 20 (24.5) 8 (28.6) 26 (41.9) 0.685 

Central Nervous System 8 (9.9) 1 (3.6) 10 (16.1) 0.442 

Endocrine 4 (4.9) 0 (0.0) 8 (12.9) 0.571 

Gastro-Intestinal Tract 27 (33.3) 0 (0.0) 6 (9.7) < 0.0001 

Rheumatology 0 (0.0) 1 (3.6) 0 (0.0) 0.257 
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Other 38 (46.9) 9 (32.1) 16 (25.8) 0.174 

Outcomes     

Step Up 2 (2.5) 3 (10.7) 4 (6.5) 0.175 

ICU 0 (0.0) 0 (0.0) 0 (0.0)  

IALCH (Quaternary) 2 (2.5) 1 (3.6) 4 (6.5)  

Step Down 40 (49.4) 26 (92.9) 40 (64.5) < 0.0001 

* p-value for comparison of HIV positive to HIV negative 

HIV: Human Immunodeficiency Virus 

IQR: Interquartile Range 

ICU: Intensive Care Unit 

IALCH: Inkosi Albert Luthuli Central Hospital 

 

Outcomes: 

When reviewing the outcomes of patients (Table 7) admitted into the unit, 9 (5.3%) of the 

patients were stepped up to a quaternary level of care. None of the patients were transferred 

to the Intensive Care Unit at King Edward VIII Hospital. Two patients were transferred to a 

quaternary centre and were subsequently transferred back to the HCU. 106 (62.0%) of the 

patients were stepped down to a lower level of care. This included 62 (57.9%) of the general 

medical patients, and 44 (68.8%) of the peritoneal dialysis patients. 

 

 

Table 7. Outcomes n (%) 

 General Medical (n = 

107) 

Peritoneal Dialysis (n = 

64) 

Total 

Mortality 39 (36.5) 19 (29.7) 58 (33.9) 

Step Up 7 (6.5) 2 (3.1) 9 (5.3) 

ICU 0 (0.0) 0 (0.0) 0 (0.0) 

IALCH 

(Quaternary) 

7 (6.5) 2 (3.1) 9 (5.3) 

Step Down 62 (57.9) 44 (68.8) 106  

(62.0) 
ICU: Intensive Care Unit 

IALCH: Inkosi Albert Luthuli Central Hospital  

 

Discussion 

One hundred and seventy-one patients admitted to the unit from 1st August 2015 to 31 

January 2016 were reviewed. The unit had a documented mortality of 33.9% for the period 

under review. The general medical admissions had a greater mortality (36.5%) compared to 

peritoneal dialysis (29.7%) patients. There is currently a paucity of data to compare this 

mortality rate to other HCUs in South Africa. However, this figure compares with mortality 

rates for patients in South Africa ICUs with a documented mortality of 31.5%.6 The median 

length of stay for patients that demised was 1 day (1-3) with 93.1% of the total mortalities 

having a length of stay of less than 7 days.     
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Many of these patients presented in extremis. Admission into the HCU was subjective, as it 

was dependent on the physician in charge of the patient. A more objective admission policy 

criteria may be beneficial to determine admission into the HCU and ICU. Reasons for not 

being transferred to ICU in this study could have included a lack of beds or on the decision 

made by the physician in charge of the patient. 

A scoring system to identify patients most at risk for deterioration and a possible step up to 

ICU, as well as an effective scoring system that predicts outcomes may be beneficial in 

assessing suitability for a HCU or ICU admission. Such a system can also identify patients 

that are unsuitable for the HCUs due to poor prognosis. These patients could be transferred to 

general medical wards for palliative care. The Modified Early Warning Score (MEWS) is an 

example of a tool that can be used to identify patients most at risk for deterioration,7 while 

scoring systems like the simplified APACHE II Scoring system8 can be used as a guide to 

predict patient outcomes. In a South African context further research is required to implement 

a scoring system that could be used as a reliable aid to guide management decisions.  

In this study no patients were transferred to the ICU unit at King Edward VIII hospital. This 

could be due to the fact that most of the critically ill patients were presenting in extremis with 

a very high early mortality rate. Other reasons for a lack of transfer could have been due to a 

lack of beds or patients not meeting criteria for ICU admission due to poor prognosis. Sixty-

two percent of this study population was transferred back to the general medical wards after 

being seen in the HCU. Possible reasons for transfer back to the wards could have been 

patient improvement, completion of peritoneal dialysis or patients being reassessed as 

requiring palliative care. 

This HCU was unique as 4 beds were allocated for patients who required PD. In 2007, Africa 

constituted only 4.5% of the world’s dialysis population. The prevalence of PD was 2.2 

persons per million of the population (pmp) compared to a global prevalence of 27 pmp.9 

However, in a resource limited country like South Africa PD is more accessible than 

haemodialysis. A large proportion of the PD patients in this study had a positive outcome 

with a 70.3 % survival rate after receiving peritoneal dialysis. Many of these patients would 

not have gained access to haemodialysis facilities. The implementation of peritoneal dialysis 

facilities in more public hospitals in South Africa should be looked at.   

 Patients admitted into the HCU presented with multi system involvement. The majority of 

general medical admissions presented with cardiac disease (44.9%). The major contributing 

cardiac diseases were congestive cardiac failure, ischaemic heart disease, cardiomyopathies, 

arrhythmias and hypertensive emergencies with acute left ventricular failure. Respiratory 

disease contributed 34.6% of general medical admissions. The predominant respiratory 

diseases requiring admission were pneumonias, pulmonary hypertension, pleural effusions 

and pulmonary emboli.  

A large proportion (47.4%) of this study population was HIV positive. In 2015 an estimated 

6.19 million people were living with HIV in South Africa.10 A study done at the San 

Francisco General Hospital looking at HIV positive patients who required ICU admission 

from 1981-1985 showed that only 31% of patients survived after ICU admission.11 This study 

had a documented survival rate within the HIV positive population of 54.3%. A large 

proportion of the population (75.3%) was on antiretroviral therapy (ART).  

In this study, renal and gastro-intestinal disease accounted for the majority of the general 

medical admissions in the HIV positive population.  Respiratory disease continues to result in 

a large number of high care admissions. This has been well documented in previous studies. 
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Of note in this study cardiovascular disease accounted for 34.7% of the high care admissions. 

As a result of antiretroviral therapy (ART) AIDS related deaths have decreased by 43% since 

2003.12 However, non-infectious diseases have increased.13 Cardiovascular disease has 

increased in HIV positive patients both on ART and patients not on ART. This could be due 

to the HIV virus itself, toxic effects of ART as well as an increase in traditional risk factors 

like hypertension, diabetes mellitus and dyslipdaemia in the HIV positive population.14    

The burden of HIV-related disease, however, remains despite ART. This was also evident in 

a study done by Meintjies et al15 looking at all HIV positive medical admissions at the GF 

Jooste Hospital over a 17 month period. Forty five percent of patients in that study were on 

ART. This is in contrast to Europe and North America where patients initiated on ART are 

mainly managed as out-patients.15 In this study, 19.8% of HIV positive patients on ART with 

a suppressed viral load were admitted into the HCU. In the study done by Meintjies et al,15 

25% of HIV infected individuals were on effective ART with suppressed viral loads but still 

required admission. Possible reasons for this, could include commencing ART at low CD4 

counts, predisposing them to opportunistic infections, and treatment interruption.15 

A large proportion of the study population (36.2%) was unaware of their HIV status. Another 

point of concern was the poor documentation of viral loads in the HIV positive population. A 

significant number (61.7%) of the HIV positive population had an undocumented viral load, 

and 18.5% remained virologically unsuppressed. Reasons why patients may not be 

virologically suppressed could include recent ART initiation, poor adherence and ART 

resistance.15 This needs to be urgently addressed in order for the 2020 UNAIDS campaign to 

gain momentum. By 2020 it is hoped that 90% of all people living with HIV will know their 

status, and 90% of patients will receive sustained antiretroviral therapy and 90% of all people 

receiving antiretroviral therapy will be virologically suppressed.16 

Study Limitations 

Admission into the HCU was dependent on the decision of the attending physician. Tolerance 

for admitting patients into the unit may have varied among the physicians. The unit 

comprised of 4 general medical beds and 4 peritoneal dialysis beds. The overall disease 

spectrum therefore favoured renal admissions. 

Conclusions/ Future Implications 

There is currently a lack of emphasis placed on critical care resources in South Africa. In a 

resource limited country like South Africa HCUs can help ease the burden on ICUs for 

treating critically ill patients. However, an objective scoring system that can be used to 

evaluate patients who would benefit most from intensive monitoring and care is required to 

ensure optimum functioning of intensive care facilities. Prognostic factors in the HIV positive 

population should also be looked at to evaluate patients most at need for intensive care 

facilities. In patients deemed unsuitable for high care facilities palliative care facilities should 

be looked at to ease the burden on general medical wards as well. The role of critical care and 

establishing HCUs in our health care system must be reviewed. 

HIV-related disease remains despite improved ART roll-out. The ‘test-and-treat’ campaign 

where patients are commenced on ART on diagnosis could be beneficial in reducing the 

burden of disease. Patients initiated on treatment at higher CD4 counts may result in less 

patients presenting with opportunistic infections. However, patients also need to be educated 

about the need to know their viral loads. A large proportion of the HIV positive patients in 

this study did not know their viral loads. Monitoring of viral loads could also assist in 
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monitoring treatment compliance and treatment resistance. Virological suppression could also 

aid in reducing transmission of HIV.  

It should also be noted however, that with the greater accessibility to ART non-infectious 

diseases have also increased. This study showed that a large proportion of the HIV positive 

population presented with cardiovascular disease. While emphasis should be placed on early 

initiation of ART and prevention of opportunistic infections, more emphasis should also be 

placed on early screening for traditional cardiovascular risk factors. This would aid in 

preventing non infectious diseases in the HIV positive population as well. 
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Research Topic: A retrospective review of the clinical outcomes in patients admitted to a 

newly established Medical High Care Unit at a tertiary setting in South Africa. 

 

Background: 

A medical high care unit was established in May 2015 at King Edward VIII Hospital by the 

Department of Internal Medicine, which is affiliated to the University of KwaZulu-Natal. 

Previously, critically ill patients who did not meet the criteria for admission to an intensive 

care unit (ICU) either remained in the Acute Medical Unit (AMU) or were transferred to the 

general medical wards for continuation of care.  In view of this, it was decided that a high 

care unit (HCU) that provided intensive monitoring and management of critically ill patients 

who were deemed unsuitable for the ICU, would be beneficial to the patients. 

The High Care Unit at King Edward VIII is an eight-bed unit catering for critically ill 

patients. Four of these beds are reserved for general medical cases, and the remaining four 

beds are used for patents that require peritoneal dialysis. Inotropic support is also available in 

the unit. Unlike the Intensive Care facility at King Edward Hospital, however, the HCU does 

not offer mechanical ventilation or haemodialysis facilities. This critical, evidence based 

study, will describe the clinical outcomes of patients admitted to the High Care Unit at King 

Edward VIII hospital. 

 

 Aim: 

To describe the clinical outcomes in patients admitted to the newly established High Care 

Unit at King Edward VIII Hospital from 1 September 2015 to 31 December 2015. 

 

Objectives: 

Conduct chart reviews of patients admitted from September 2015 to December 2015 to 

describe the following: 

1. The length of stay of patients in the High Care Unit. 

2. The mortality rate within the High Care Unit. 

3. The disease spectrum in the High Care Unit. 

4. The impact of Human Immunodeficiency Virus (HIV) on the clinical disease 

spectrum.  

5. The number of patients either stepped up to the Intensive Care Unit or stepped down 

from the High Care Unit to the general medical wards. 
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Literature Review 

A High Care Unit provides comprehensive care and constant monitoring of critically ill 

patients. It provides a higher level of care and more intensive monitoring than a general 

medical ward. This concept of an intensive care monitoring facility was first pioneered in 

1952 by Dr. Bjorn Ibsen, an anesthetist in Denmark, to treat critically ill polio patients1 (3). 

The last documented national audit of critical care resources in South Africa done by  

Scribante and Bhagwanjee  in 2007 showed that only 23% (92/396) of public sector hospitals 

in South Africa had ICU/High Care Facilities.2 (2) 

Currently, there is a paucity of data regarding the clinical outcomes and disease spectrum of 

patients admitted to High Care Units in South Africa. Most of the current data looks at ICU 

facilities. In one study Van Zyl-Smit et al3 surveyed all medical patients admitted to an 8 bed 

high care unit at G.F. Jooste Hospital in Cape Town over a twelve month period. Mechanical 

ventilation was available in this facility. Acute coronary syndromes, diabetic emergencies, 

drug overdose/poisoning and sepsis accounted for 76.6% of patients admitted. The remaining 

admissions included conditions such as congestive cardiac failure, cerebrovascular accidents 

and chronic obstructive pulmonary disease.3 (6) Lufuno R. Mathiva4 also looked at the adult 

patient profile at the ICU at Chris Hani Baragwanath Hospital. The facility catered for both 

medical and surgical patients.  Thirty percent  of the admissions to the ICU were due to 

medical causes. Again common medical admissions included sepsis, metabolic disorders and 

overdoses. A further 8% of the admissions were for infectious diseases which included 

tetanus, malaria and cholera.4 (7) 

The mortality rate in high care units in South Africa is also poorly documented. As Scribante 

and Bhagwanjee2 state, “The current practice of having High Care Units in wards is 

unacceptable. This practice increases the risk of morbidity and mortality since it is impossible 

to offer the appropriate level of care and prevent the risks of intensive care practice in an 

uncontrolled environment.”2 (2) Sinuff et al5 also support this view by asserting that hospital 

mortality rate was increased in patients refused ICU admission.5 (5) 

The study done by Van Zyl-Smit et al3 conducted at G.F. Jooste hospital over a twelve month 

period showed a mortality rate of 10.7%.3 (6) In the much bigger Chris Hani Baragwanath 

ICU there was a documented mortality rate of 31.5%.4 (7)  One would have to appreciate that 

the mortality rate would depend on the facilities available in the unit and the disease spectrum 

of the patients admitted into the unit. 

A study done by Sawe et al6 (4), looking specifically at disease patterns of patients in 

Intensive Care Units in Tanzanian hospitals, documented an ICU mortality rate of 41.4%. 

This is comparable to other studies in Africa.  However, this figure reflects a higher mortality 

rate than in developed countries. The most common causes of mortalities in this study were 

chronic renal failure, acute renal failure, shock and septicaemia.6 This could be partially 

explained by the fact that these hospitals did not offer dialysis facilities. 

The study by Sawe et al6 on Tanzanian tertiary referral hospitals highlights areas of concern 

that share common elements with the South African situation. The percentage of ICU/HCU 

beds is below internationally recommended standards. There is also a critical shortage of 

personnel in ICU facilities. The study points to the severe challenges that persistently plague 

Intensive Care Units in African hospitals.6 (6)  The introduction of the High Care Unit 

attempts to resolve these challenges.  
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South Africa also has the highest prevalence of HIV AIDS in the world.  The total number of 

people living with HIV AIDS was estimated to be 6,19 million in 2015.7 (8) For adults aged 

15-49 years, an estimated 16.6% of the population is HIV positive.7 (8)  The clinical 

outcomes specifically in HIV positive patients need to be reviewed.  In their study Bekele and 

Green8 (1) look at the clinical course, prognostic factors and outcome prediction for HIV 

patients in ICU. The most common reason for ICU admission in these patients was 

respiratory failure. Pneumocystis Jiroveci Pneumonia was the most common diagnosis. The 

mortality rate was 29.6% for HIV positive patients. The median CD4 lymphocyte count for 

the patients who demised was 27.5 as compared to 59 for the patients who survived.8 This 

study will also look at the clinical disease spectrum and mortality rate in HIV positive 

patients at King Edward VIII Hospital.  
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Research Design 

A retrospective descriptive study. 

This is a quantitative study. It will be a retrospective chart review from 1 September 2015 to 

31 December 2015. All patients admitted to the High Care Unit during the specified period 

will be included. It will be a descriptive study that will meet the aims of the research.  
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Inclusion Criteria 

• All medical patients older than 12 years who were admitted to the Medical High Care 

Unit. 

Exclusion Criteria 

• Patients requiring  mechanical ventilation. 

• All patients requiring isolation facilities. 

 

Sampling Strategy  

Consecutive patients admitted to the High Care Unit will be included. 

 

Statistical Approach 

A thorough statistical analysis will be done to understand in detail the different clinical 

outcomes. 

 

Study Population 

All patients admitted to the Medical High Care Unit at King Edward VIII for the period 1 

September  2015 to 31 December 2015 will be included. 

 

Sample Size 

The population sample will include all patients who met the criteria for inclusion during 

September  2015 to December 2015. The sample size will be approximately 120  patients. 

 

Data Collection 

The hospital files for each patient admitted to the High Care Unit for the period under 

review will be extrapolated using a data collection tool. Thereafter all the data will be 

captured on a software programme such as Microsoft Excel and analyzed. 

 

Study Location 

King Edward VIII Hospital is located in Durban, KwaZulu-Natal. It is the second largest 

hospital in the Southern hemisphere. It is a 922 bed hospital. It has 8 beds in its Medical 

High Care Unit. Four of these beds are reserved for patients who require peritoneal 

dialysis. The remaining 4 beds are for all other general medical cases. The drainage area 

for the hospital includes KwaZulu-Natal and the Eastern Cape. 
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Limitations of the Study 

1. The reason for admission to the High Care Unit depends on the decision of the 

attending physician. Tolerance for admitting patients to High Care may vary among 

physicians. 

2. Poor document and note keeping in the patients file may skew data. 

3. The High Care facility only caters for four general medical cases. If the Unit is full 

critically ill patients will be managed in the wards. 

 

Ethical Consideration 

1. Scientific validity.  

Currently there is a lack of data on the efficacy and validity of the High Care Unit at 

King Edward VIII. This study is valid as it will provide relevant knowledge on the 

management and care of patients admitted to the Medical High Care Unit at King 

Edward Hospital. 

2. Confidentiality 

This is a retrospective chart review study. There will be no patient contact. Patients 

will be captured on the data collection tool using only their initials and study identity 

number. 

3. Informed Consent 

Informed consent was not obtained for the study as it is a retrospective chart review. 

Informed consent was obtained at the time of admission for any invasive procedures 

that were performed. 

4. Conflict of Interest 

There is no conflict of interest.  
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Appendix 2: Ethical Approvals 
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Appendix 3: Additional Statistical Analysis 

 

Table i. Disease Spectrum (n, %)     

 General Medical (n = 107) Peritoneal Dialysis (n = 64) Total 

Renal 36 (33.6) 64 (100.0) 100 (58.5) 

Respiratory 37 (34.6) 17 (26.6) 54 (31.6)  

Cardiac 48 (44.9) 6 (9.4) 54 (31.6) 

CNS 15 (14.0) 4 (6.3) 19 (11.1) 

Endocrine 11 (10.3) 1 (1.6) 12 (7.0) 

GIT 24 (22.4) 9 (14.1) 33 (19.3) 

Rheumatology 1 (0.9) 0 (0.0) 1 (0.6) 

Other 40 (37.4) 23 (35.9) 63 (36.8) 

 

Table ii. Indications for Peritoneal Dialysis (n, %) 

Fluid Overload 15 (23.4) 

Oliguria/Anuria 13 (20.3) 

Refractory Hyperkalaemia 17 (26.6) 

Severe Acidosis 44 (68.8) 

Increased Urea/Creatinine 63 (98.4) 

Uraemic Encephalopathy 24 (37.5) 

Uraemic Gastropathy 4 (6.3) 

Other 0 (0.0) 

 

Table iii. Co-morbidities for Peritoneal Dialysis (n, %) 

Hypertension 36 (56.3) 

Diabetes 21 (32.8) 

Hypertension and Diabetes 18 (28.1) 

HIV 32 (50.0) 
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Table iv. HIV- Population (n, %)     

 General Medical (n = 

13) 

Peritoneal Dialysis (n = 

15) 

Total 

Length of stay, median 

(IQR) 

7 (3 – 13) 7 (6 – 8) 7 (3.5 – 

9.5) 

Mortality 1 (7.7) 0 (0.0) 1 (3.6) 

Disease spectrum    

Renal 3 (23.1) 15 (100.0) 18 (64.3) 

Respiratory 7 (53.9) 3 (20.0) 10 (35.7) 

Cardiac 6 (46.2) 2 (13.3) 8 (28.6) 

CNS 1 (7.7) 0 (0.0) 1 (3.6) 

Endocrine 0 (0.0) 0 (0.0) 0 (0.0) 

GIT 0 (0.0) 0 (0.0) 0 (0.0) 

Rheumatology 1 (7.7) 0 (0.0) 1 (3.6) 

Other 2 (15.4) 7 (46.7) 9 (32.1) 

Outcomes    

Step Up 2 (15.4) 1 (6.7) 3 (10.7) 

ICU 0 (0.0) 0 (0.0) 0 (0.0) 

IALCH 2 (15.4) 1 (6.7) 1 (3.6) 

Step Down 11 (84.6) 15 (100.0) 26 (92.9) 

 

 

Figure i: Disease spectrum 
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Figure ii: Disease spectrum of the overall population 

 

 

Figure iii: Indications for peritoneal dialysis  
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Figure iv: Disease spectrum comparison between HIV positive and HIV negative patients 
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Appendix 4: Raw data 

Please note Data Spreadsheet saved as separate file. 


