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Background. Many critically ill children in South Africa (SA) are cared for by general paediatricians in regional hospitals. Limited data
are available on the outcomes of these admissions.

Objective. To describe the profile and outcomes of children admitted to a general high-care unit (HCU) in a regional hospital in Western
Cape, SA.

Methods. This was a retrospective descriptive study of all children admitted to the HCU of the George Regional Hospital during a 1-year
period (2016). Demographic data, HIV status, anthropometric data, immunisation status, diagnoses, medical interventions, length of stay,
outcome and referral data to the tertiary paediatric intensive care unit (PICU) were collected. The paediatric index of mortality 3 (PIM3)
score and standardised mortality ratio (SMR) were calculated.

Results. Approximately a third (n=144/468) of admissions were children. Most (70%) were admitted after hours. Half were younger
than 9 months (range 3 days - 149 months). Respiratory and inotropic support were needed in 65% and 45% of the cases, respectively.
A fifth of the children were transferred to the PICU. Twelve children (8.5%) died, with most deaths (n=9/12) occurring at regional level.
The cumulative PIM3 score was 9.049 (95% confidence interval (CI) 6.430 - 11.668), with the associated SMR calculated as 1.326 (95%
CI 1.028 - 1.866).

Conclusion. Critically ill children accounted for a third of HCU admissions, with most needing specialised medical intervention. Most
children were successfully discharged, suggesting that a good outcome was possible owing to effective channels of communication and
transport to a tertiary PICU.
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Almost 34 000 children under the age of 15 years died in
South Africa (SA) in 2016, accounting for 7.4% of total deaths
(n=34 000/456 612).1 The number of deaths has been used to
represent an estimate of people requiring critical care.?! Critical
illness can be defined as illness or injury that acutely impairs
one or more vital organ systems. This leads to a high risk of life-
threatening deterioration in the clinical condition, which requires
critical care services. These are described as medical care delivered
to a critically ill or injured person.?!

Intensive care describes the highest level of patient monitoring
and treatment and an intensive care unit (ICU) can be defined as
a designated area where resources and equipment are concentrated
to care for critically ill patients. The level of care and supervision
is more sophisticated than in a general ward and ICUs can be
subcategorised as: Category 1 - tertiary ICU facility; Category
2 - specialised organ support unit; Category 3 - high-care
unit (HCU).™

Paediatric intensive care in the public sector is a limited
resource. Most severely ill children in SA receive care from general
paediatricians in mixed medical and surgical ICUs and HCUs that
admit both adults and children. This is observed across both the
public and the private sector. Of almost 4 200 critical-care beds in
SA, ~20% (n=815/4 168) are reserved for paediatric and neonatal

patients in public and private hospitals.””! Approximately 1 800 of the
total number of critical-care beds are available in the government
sector.

There are no clear guidelines on the number of ICU beds
per population. Bed availability varies across the world and
an increased number of ICU beds does not necessarily mean
improved mortality. The SA ratio of 8.9 beds per 100 000 people
is comparable to that in Australia and Spain; however, the life
expectancy in SA is only 54 years (compared with 82 years in
Australia and Spain). The USA has up to 31.7 beds per 100 000
people whereas Sri Lanka has only 1.6 per 100 000 people, yet the
life expectancy in these countries is similar.!!

The SA under-5 mortality rate has decreased in recent years
(estimated at 37 - 40/1 000 live births in 2015), with a substantial
decrease - from 58.4/1 000 in 2008 to 31.1/1 000 live births in
2015 - seen in Western Cape Province.” To reach Sustainable
Development Goal 3 (SDG 3) by, among others, reducing the
under-5 mortality rate to 25 per 1 000 live births by 2030, more
data on the profiles and outcomes of critically ill children in
regional hospitals are needed."” This includes all children needing
high-dependency or intensive care, whether surgically, medically
or trauma related. More data may reveal potential areas in which
interventions could improve survival.!'!
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George Regional Hospital serves both Eden and Central Karoo
districts, with a joint population of ~650 000 people (11% of the
population in Western Cape) and of which almost 200 000 are
children under 15 years of age.®*!

Critically ill children have a higher mortality rate when cared for
in mixed units; well-established models from developed countries
show better outcomes in children when centralised paediatric
critical care and retrieval services are available.'>®) However,
data on the implementation of these models in low- or middle-
income countries are lacking.'¥ In addition, the transport of
critically ill children to a tertiary paediatric intensive care unit
(PICU) also poses a challenge, with a high incidence of adverse
transfer-related events shown in a recent study in Cape Town.!"!
Nevertheless, another study at Worcester Hospital, Western Cape,
showed a good outcome in children admitted to a mixed HCU at a
regional hospital.!"!

Other outcome modalities arising from paediatric critical care
in the developed world are mortality prediction scores such as
the Paediatric Index of Mortality (PIM) score,!'”'® which is used
as a tool to assess mortality risk. The standardised mortality
ratio (SMR) can subsequently be calculated to provide a ratio of
expected to observed deaths, which is used to compare care units.
However, factors such as diagnostic profiles, medical and surgical
cases, unit resources, protocols and so on also affect PIM scores.
The SMR, therefore, compares more than quality of care."”’ The
Paediatric Index of Mortality 2 (PIM2) model has been validated
as an accurate comparative index of paediatric intensive care in
many settings, including SA."”?" In 2013, an updated Paediatric
Index of Mortality 3 (PIM3) model was published.?” This model is
currently being used and validated in PICUs across SA. However,
in a recent study in KwaZulu-Natal Province, it has been shown
to under-predict mortality.”? Although the PIM3 model has not
been validated at the level of regional hospitals, the associated SMR
could be used to compare the quality of care between different
regional hospitals.??

Methods

Setting and background

The present study was conducted at George Regional Hospital’s
HCU. The unit has six critical-care bed spaces (Category 3),“
although none are reserved specifically for children. Patients are
cared for by a staff of ten professional nurses, four staff nurses and
two nursing assistants. During a shift, two or three professional
nurses and one staff nurse or nursing assistant are on duty. Only
one of the professional nurses is formally trained in paediatric
critical care.

The management of medically and surgically ill children is
overseen by the doctors of the respective specialty. The paediatric
service consists of two general paediatricians, one subspecialist
neonatologist, two senior medical officers and six junior doctors,
including one registrar, three medical officers and two rotating
medical interns. Together they serve the neonatal unit, general
paediatric ward, HCU, outpatient department and emergency
centre. They also provide outreach and referral services to
the subdistricts.

In the surgical department there are four general surgeons, one
general surgery registrar, five medical officers and two interns. There
are no doctors allocated to working only in the HCU. After hours,
admitted patients are the responsibility of one off-site consultant and
one on-site junior doctor of each specialty (Surgery and Paediatrics).
The after-hours team are also on call for the rest of the hospital.
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There are four other higher-care beds available in the general
paediatric ward and continuous positive airway pressure (CPAP) can
be provided in the general ward. Generally, children are admitted
to the HCU when intubation, inotropic support or more intensive
monitoring is required."*! If patients require more than 72 hours of
ventilation or if specific tertiary subspecialist critical care is required,
patients are recommended for transfer to the designated tertiary
PICU (Red Cross War Memorial Childrens Hospital, Cape Town)
via air ambulance. Admission to that PICU is determined by their
admission criteria.?**!

The neonatal intensive care unit (NICU) at George Regional
Hospital provides care to ill neonates. The unit functions
independently from the HCU and patients can be ventilated in the
five-bed NICU. This unit is reserved for newborns who have not been
discharged home from a healthcare facility prior to presentation.

Study parameters and data collection

The study analysed patient records for all children admitted to the
HCU during 2016. Patient records were reviewed and in the case of
transfer, the PICU database was consulted.

This study was performed to determine the profiles and outcomes
of children admitted to the HCU. Data were collected for all
paediatric admissions and included tertiary PICU stay outcome.
Deaths were defined and limited to those occurring during the
critical-care admission. Children were defined as younger than
13 years. Patient age, sex, immunisation status, HIV infection status,
anthropometry (using the World Health Organization criteria and
corrected for gestational age) and diagnoses were documented.
Sepsis was defined as a culture-positive bloodstream infection with
multi-organ dysfunction. Prematurity was defined as birth at a
gestational age <37 weeks.

Other time-related data collected included time of admission
to the hospital, time of HCU admission (after hours or during
working hours), total duration of regional hospital admission, total
duration of HCU admission, duration of critical care (including
HCU, transfer and PICU stay), and transfer waiting period. After-
hours admission was defined as HCU admission after 17:00 and
before 08:00 on weekdays, between 17:00 on a Friday and 08:00 on
a Monday (weekends) and any public holiday. The reason for delay
in PICU transfer, if more than 24 hours, was sought. Interventions
in the form of respiratory support (CPAP or mechanical ventilation)
and inotropic support were recorded and the duration of such
interventions was noted. The PIM3 score was collected for all cases
and the predicted mortality rate was compared with the actual
mortality rate to calculate the SMR.™

Data analysis

The continuous variables were not normally distributed and data
distribution is described according to medians and ranges. The 2
test was used to analyse categorical variables. Continuous variables
were compared with survival using the Kruskal-Wallis analysis of
variance (ANOVA) test. Spearman correlation testing was performed
to assess interobserver variability in PIM3 scoring.

Ethical considerations

Ethical approval was obtained from the Human Research Ethics
Committee at the University of Cape Town (ref. no. 700/2016), along
with a waiver of individual consent. Study approval was obtained
from the Western Cape Department of Health and local hospital
management. An informative poster was displayed outside the HCU
to inform staff, patients and caregivers of the study.

SAJCH DECEMBER 2020 Vol.14 No.4



RESEARCH

Results

Of the 468 HCU admissions, 144 (30.77%)
were children. All 144 admissions were
included in the study and all patient records
were available (Fig. 1). Two children were
re-admitted within 48 hours of discharge
from the HCU; these were recorded as
separate admissions. The male-to-female
ratio was almost equal (Table 1). The
median age and associated interquartile
range (IQR) was 9 (2 - 40) months. Three of
the HIV-infected children were diagnosed at
admission. Weight and height records were
available in 134 and 114 cases, respectively.
More than a third of cases (37.32%;
n=50/134) were underweight for their age (2
standard deviations (SD) or more below the
Z-score), of whom 16.42% (n=22/134) were
severely underweight (Z<-3 SD). Stunting
was also observed in a substantial proportion
of patients (36.1%; n=39/108). As seen from
the height-for-age data, a large number of
these patients were severely stunted for age
(Z<-3 SD)(16.42%; n=24/108). Weight-for-
height and body mass index data revealed
that almost a quarter of subjects (23.5%,
n=25/108) were wasted (Z<-2 SD), with 10%
(n=11/108) being severely wasted (Z<-3
SD). Anthropometric values did not have
an effect on survival. Eighteen admissions
were born prematurely, including one of the
deaths. Prematurity was not associated with
a higher death rate (p=0.510).

Twelve patients (8.5%; n=12/142) died
during admission, of whom six were
diagnosed with sepsis. Pneumonia (n=3/12)
and diarrhoea with shock (n=3/12) were
recorded in the remaining deaths. Half
of the deaths occurred in children under
6 weeks of age (IQR 3 weeks - 28 months).
Most deaths (75%; n=9/12) occurred in the
HCU and within 4 days of admission. Three
deaths occurred at tertiary level. The exact
time of death was available for 11 of the
deaths. The median time to death was 2 days
(range 7 hours - 22 days).

The median duration of admission to
George Regional Hospital was 6 days (range
8 hours - 77 days). The patients who died
tended to be admitted for a shorter period
prior to death or transfer to the PICU
(p=0.004). The median duration of HCU
admission was 1 day and 17 hours (range
18 minutes - 13 days) (Table 2). The median
time awaiting transfer to the PICU was
12 hours (range 3 hours - 12 days).

Table 3 shows the reasons for delay in
PICU transfer. There were no mortalities
during transfer and no association
between transfer and death (p=0.754). The
median duration of PICU stay was 6 days
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(range 6 hours - 31 days). Data regarding
duration of PICU stay were not available
for 7 patients. No significant association
was observed between duration of PICU
stay and mortality (p=0.306) in 29 PICU
transfers.

Children who died all required respiratory
or inotropic support, or both (p=0.000).
Table 4 summarises interventions received
by the study population. The median
duration for respiratory support (CPAP,
intermittent positive pressure ventilation or
both) was 4 days (range 3 hours - 33 days).
The median duration of inotropic treatment
was 2 days (range 3 hours - 14 days).
These statistics include support provided at

George Regional Hospital, during transfer
and at the designated tertiary PICU.

Most of the admissions had respiratory or
gastrointestinal/diarrhoeal disease (Fig. 2)
(Table 5). Medical patients generally tended
to be younger (median age 7 months; range
3 days - 11 years; p=0.0001) than the surgical
patients, of whom half were older than 5
years (range 3 months - 12 years).

Almost two-thirds (62.71%; n=37/58) of
the respiratory cases had pneumonia. Other
respiratory cases included seven patients
with bronchiolitis (11.86%; n=7/58), two
exacerbations of asthma (3.4%; n=2/58),
four cases of laryngotracheobronchitis
(6.78%; n=4/58), three aspiration events

Transfer to PICU,

Total HCU admissions,
N=468

Excluded Excluded

Children <13 years,
n=144

adults and children
>13 years, n=324

Not transferred to

n=29

Death,
n=3

Survival,
n=26

PICU, n=115

Death,
n=9

Survival,
n=106

Fig. 1. Sampling strategy, including transfer data and outcomes. (HCU = high-care unit; PICU = paediatric

intensive care unit.)

B Respiratory
GIT/Diarrhoea

B Sepsis
Neurological

B Cardiac

[ Other medical

M Burns

[ Head injury
Polytrauma
Other trauma

Other non-trauma

Fig. 2. Diagnostic categories represented as percentages of admissions (GIT = gastrointestinal tract.)

SAJCH DECEMBER 2020 Vol.14 No.4



RESEARCH

Table 1. Demographic profile of patients admitted to the high-care unit and subsequent outcomes (N=144)

Variables n (%) Transfer to PICU, n (%) Mortality, 1 (%)
Sex

Male 74 (51.39) 14 (9.72) 5 (3.47)

Female 70 (48.61) 15 (10.42) 7 (4.86)
Age

<1 month 30 (20.83) 4(2.78) 6 (4.17)

1 - 12 months 50 (34.72) 10 (6.94) 2 (1.39)

1 - 5 years 34 (23.61) 7 (4.86) 2 (1.39)

>5 years 30 (20.83) 8 (5.56) 2 (1.39)
Immunisations complete

Yes 80 (55.56) 13 (9.03) 7 (4.86)

No 15 (10.42) 4(2.78) 2 (1.39)

Unknown 49 (34.03) 12 (8.33) 3(2.08)
HIV status

Infected 6(4.17) 0 1 (0.69)

Uninfected 100 (69.44) 24 (16.67) 9 (6.25)

Unknown 38 (26.39) 5(3.47) 2 (1.39)
Weight for age (N=134)

2SD>Z>-2SD 80 (59.70) 17 (12.69) 6 (4.48)

-2SD>Z>-3SD 28 (20.90) 5(3.73) 2 (1.49)

7 <-3SD 22 (16.42) 5(3.73) 3(2.24)

3SD>Z >2 SD 2 (1.49) 1(0.75) 1 (0.75)

Z >3 SD 2 (1.49) 0 0
Height for age (N=114)

2SD>Z>-2SD 69 (47.92) 9 (6.25) 2(1.85)

-2SD>Z >-3SD 15 (10.42) 2 (1.39) 0

7 <-3SD 24 (16.67) 5 (3.47) 1(0.93)

3SD>Z>2SD 3(2.08) 0 0

Z >3 SD 3(2.08) 0 0
Weight for height/BMI (N=108)

2 SD> 7 >-2SD 81 (75.00) 9(8.33) 2 (1.85)

-2SD >Z7Z>-3SD 14 (12.96) 4(3.70) 0

Z<-3SD 11 (10.19) 3(2.78) 1(0.93)

3SD>7>2SD 2 (1.85) 0 0

Z >3 SD 0 0 0

SD = standard deviation; BMI = body mass index.

Table 2. Description of admission to high-care unit and transfer to paediatric intensive care unit (N=144)

Variables n (%) Deaths, n p-value
After-hours admission to HCU
Yes 100 (69.44) 10 0.275
No 44 (30.56) 2
Duration of stay in HCU, days
<2 82 (56.94) 8 0.894
2-3 20 (13.89) 2
3-5 22 (15.28) 0
>5 20 (13.89) 2
Transfer to PICU
Yes 29 (20.14) 3 0.754
No 115 (79.86) 9
Waiting time until transfer, hours (N=29)
<24 17 (58.62) 1 0.351
24 - 48 7 (24.14) 2
>48 5(17.25) 0

HCU = high-care unit; PICU = paediatric intensive care unit.
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(5.08%; n=3/58), four cases of subglottic stenosis (6.78%; n=4/59)
and two of severe obstructive sleep apnoea (3.39%; n=2/58). Almost
a third of the cases with pneumonia (29.73%; n=11/37) also
presented with a congenital cardiac lesion.

Six patients (4.17%; n=6/144) were admitted with primarily
cardiac disorders, including two cases of probable myocarditis, one
with cor pulmonale from obstructive sleep apnoea, two complex
congenital cardiac lesions and one with mitral valve disease and
heart failure.

Of the 19 cases with gastrointestinal disorders (13.19%, n=19/144),
18 were admitted with acute diarrhoea and shock. This was defined
as recent onset of profuse loose, watery stools (<2 weeks). Shock
was present when a delayed capillary refilling time (>3 seconds),
weak pulse rate, decreased pulse volume, cool peripheries, decreased
level of consciousness or decreased blood pressure was associated
with diarrhoea. One patient had chronic diarrhoea (>2 weeks) with
cytomegalovirus disease. One patient with phenotypic features of
Down syndrome was admitted with acute diarrhoea and shock
(karyotype not performed).

Of the patients with neurological disease, six (54.55; n=6/11)
presented with status epilepticus, two (18.2%; n=2/11) with acute
flaccid paralysis, two (18.2%; n=2/11) with encephalitis and one
(9.1%; n=1/11) with bilateral intraventricular haemorrhage.

Table 3. Reasons for delay of more than 24 hours in transfer
to paediatric intensive care unit (n/N=12/29)

Description
Lack of PICU bed availability
Patient unstable

Weather conditions unsuitable for air transfer

= = U 0|

No reason noted

PICU = paediatric intensive care unit.

Five patients (3.47%; n=5/144) had diabetic ketoacidosis and two
patients (1.39%; n=2/144) were admitted with haematological
disorders and bleeding. One patient (0.69%; n=1/144) had nephrotic
syndrome and possible spontaneous bacterial peritonitis. Seven
patients (4.86%; n=7/144) were admitted after toxin or drug
ingestion. One patient (0.69%; n=1/144) had acute liver injury from
an unknown cause and another (0.69%; n=1/144) presented with
nonspecific symptoms and signs of headache, lethargy, fever and
petechiae.

The majority (59.09%; n=13/22) of surgical admissions were
trauma related. Other trauma cases included one drowning (0.69%,
n=1/144) and one crush injury (0.69%; n=1/144). The non-trauma
cases included two patients with ruptured appendices (1.39%;
n=2/144), two with bowel obstruction (1.39%; n=2/144), one with
intussusception (0.69%; n=1/144), two cases of post cleft palate
repair (1.39%; n=2/144), one post adenotonsillectomy case (0.69%;
n=1/144) and one case of septic hip arthritis (0.69%; n=1/144).
Mechanical ventilation was required in 14 of the surgical cases
(63.64%; n=14/22) and seven cases (31.82%; n=7/22) needed
inotropic support. No statistically significant difference was observed
for additional support between medical and surgical cases (p=0.611)
nor with regard to duration of ventilatory (p=0.181) or inotropic
(p=0.328) support.

The cumulative PIM3 value for the study population was 9.049
(95% confidence interval (CI) 6.430 - 11.668), with minimal
interobserver variability (Spearman correlation value 0.9771,
p=0.000). The expected number of deaths was therefore 9 out of
144 cases. The SMR was calculated as 1.326 (95% CI 1.028 - 1.866).
Patients who were transferred to the PICU had a significantly lower
PIM3 score than those who continued care at the HCU (p=0.0495).

Discussion
This study demonstrates that children made up close to a third of all
admissions to the regional hospital HCU. Although not significantly

Table 4. Respiratory and inotropic support administered, including at the George Regional Hospital, during transport and at the

paediatric intensive care unit (N=144)

Type of support and parameters n (%) Deaths (N=12), n p-value OR (95% CI)
Ventilation
None 51 (35.42) 0 0.007 (any
CPAP 36 (25.00) 3 ventilation)
PPV 35 (24.30) 6
CPAP and IPPV 22 (15.28) 3
Inotropic support
No 79 (54.86) 5 0.000 (any
Yes 65 (45.14) 7 inotropic support)
Duration of ventilation support, days (N=90)*
<1 14 (15.56) 4 0.022 0.4 (0.125 - 1.275)
1-3 23 (25.56) 5 0.278 (0.103 - 0.748)
3.6 21 (23.32) 1 0.05 (0.007 - 0.373)
>6 32 (35.56) 2 0.067 (0.016 - 0.279)
Duration of inotropic support, days (N=62)"
<1 9 (14.52) 5 0.013 1.25 (0.336 - 4.655)
1-3 34 (54.84) 5 0.172 (0.067 - 0.445)
3.6 10 (16.12 2 0.053 (1.177)
>6 9(14.52) 0 0

OR = odds ratio; CPAP = continuous positive airway pressure; IPPV = intermittent positive-pressure ventilation; CI = confidence interval.
*Although n=93/144 patients were ventilated, information regarding duration of support was available in only 90 cases.
Although n=65/144 patients received inotropic support, information regarding duration of support was available in only 62 cases.
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Table 5. Diagnostic categories of patients admitted to the HCU (N=144), followed by transfer to the PICU or death

Frequency, Transfers (N=29), Deaths (N=12), OR of transfer (95% OR of death (95%

Primary diagnosis n (%) n (%) n* CI) CI)

Medical 122 (84.72) 21(72.41) 12 (3) 0.208 (0.130 - 0.333) 0.109(0.060 - 0.198)
Respiratory 58 (40.28) 14 (48.28) 3(2) 0.318 (0.174 - 0.581) 0.055(0.017 - 0.174)
GIT/diarrhoea 19 (13.19) 1(3.45) 3 (1) 0 0.188(0.055 - 0.643)
Sepsis 11 (7.64) 1(3.45) 6 0.1 (0.013 - 0.781) 1.2(0.366 - 3.932)
Neurological 11 (7.64) 3(10.34) 0.375 (0.099 - 1.414)

Cardiac 6(4.17) 2 (6.90) 0.5 (0.092 - 2.730)
Other 17 (11.11) 0 0.063 (0.008 - 0.471)
Toxin/drug 7 (4.86)

DKA 5(3.47)

Haematological 2(1.39)

Acute liver injury 1(0.69)

Nephrotic syndrome 1(0.69)

Not specified 1 (0.69)

Surgical 22 (15.28) 8 (27.59) 0 0.571 (0.240 - 1.362) 0
Burns 6(4.17) 4 (13.80) 2.0 (0.366 - 10.920)

Head injury 4(2.78) 2 (6.90) 1.0 (0.141 - 7.100)
Polytrauma 1(0.69) 1(3.45)

Other trauma 2 (1.39) 0 0
Drowning 1(0.69)

Crush injury 1(0.69)

Other non-trauma 9 (6.25) 1 (3.45) 0.125 (0.016 - 1.000)

Appendicitis 2(1.39)
Bowel obstruction 2 (1.39) 1 (3.45) 0.125 (0.016 - 1.000)
Intussusception 1 (0.69)
Cleft palate repair 2(1.39)
Adenotonsillectomy 1(0.69)
Septic hip arthritis 1(0.69)

HCU = high care unit; PICU = paediatric intensive care unit; OR = odds ratio; = confidence interval; GIT = gastrointestinal tract; DKA = diabetic ketoacidosis.
*Numbers in brackets indicate the number of patients from the group transferred to the PICU.

associated with death, it is concerning that more than a third of the
children in this study were underweight and stunted and almost
a quarter were wasted. These statistics are in keeping with trends
observed in a recent meta-analysis of anthropometric data among
children in SA, although the trend towards increased overnutrition
was not observed.””’ Underweight children have a higher risk of
poor critical care outcomes.?"!

The overall low mortality reflects a good outcome.!'**! The
number of deaths occurring in the first few days of admission
reflects the severity of critical illness in the initial period.”® The
observed trend of death occurring in younger children is in keeping
with other studies.””” HIV infection did not have a significant
effect on mortality, which could reflect better outcomes due to
antiretroviral therapy.*" It is concerning to note the large proportion
of undocumented HIV statuses, indicating the need for improved
documentation and vigilance in testing.

Although after-hours admission did not significantly affect
outcome, it does place more strain on the on-call staff and may affect
morbidity."! Almost a third (29.17%; n=42/144) of the patients were
admitted for a prolonged period (>72 hours), adding burden on local
resource use. This is comparable to findings from a recent study at
the PICU of the Red Cross War Memorial Children’s Hospital, Cape
Town (the tertiary referral hospital in our study), which found that
during a 1-year period, 50% of all admissions were admitted for
three days or longer."*
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George Regional Hospital serves not only the third
largest subpopulation in the province (Western Cape) but
also the poorest (Central Karoo) and third wealthiest (Eden)
communities, based on gross domestic product per capita.l*
Together, the districts cover almost 50% of the total geographical
area of the Western Cape.* The distance to the nearest tertiary
PICU is 427 km, which is substantially further than the distance
from other regional hospitals such as Worcester (96 km) and
Paarl Hospital (48 km) and therefore the air ambulance service is a
necessity. The service is efficient and safe with generally short waiting
times and no mortalities during transfer.** The service is delivered
by a private company (EMS 24/7) and therefore the cost must be
considered.” Owing to patient instability, some transfers were not
possible. The median PICU stay of 6 days suggests that most referrals
were appropriate. The admission criteria at the designated tertiary
PICU are based on international guidelines and incorporate local
policy to ensure optimal use of scarce ICU services while keeping the
best interests of the patient and equitable access in mind. Avoidance
of prolonged stays in referred cases indicates good use of critical-care
resources.?#*°!

A relatively small proportion of the admissions (20.14%; n=29/144)
required transfer to the PICU. The regional hospital team were
therefore responsible for the definitive management of the majority
of critically ill children. This requires specific training, skills and
equipment.©¥
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CPAP and inotropic support can be provided in the general ward
at George Regional Hospital. Some of the children were therefore
already receiving ventilatory or inotropic support prior to and
even after discharge or transfer from the HCU. This requires added
expertise and vigilance from ward staff, which is not necessarily
available.

As expected, pneumonia and diarrhoea made up a large proportion
of the diagnoses and introduced an increased risk of death. These
conditions have also been shown to be the leading causes of death
elsewhere in the Western Cape.”” Confirmed sepsis is also a
significant cause of death in critically ill children.?*!

The high proportion of trauma or injury-related surgical
admissions is concerning. More than 60% of deaths in children older
than 5 years in the Western Cape are related to trauma or injury.*
This number also seems to be increasing at national level.**!

The relatively higher number of deaths observed in this study,
compared with one-year statistics from Worcester Hospital in
2008 - 2009 (n=12/185), may be explained by multiple factors." In
that study, transferred patients were not assessed further for survival at
the tertiary centre.® The relative ease of transfer to the tertiary PICU
due to closer proximity and access by road may have contributed to a
lower mortality rate.041]

To our knowledge, this is the first study to apply the PIM3 score
to a critical-care unit at regional level (i.e. George Regional Hospital
HCU). This score has not been validated at this level and should be
interpreted with caution. A lower PIM3 score for the transferred
cases could explain the low mortality rate at the PICU.?? The
worse-than-expected SMR could be due to many factors, including
the lack of paediatric critical care training, a study population with
inherently poorer health due to poverty and malnutrition, and
limited on-site availability of senior doctors after hours.?#>#1 In
light of this observation, more regionalised critical care support,
such as technology-enabled remote care (telemedicine) from the
PICU or specialist outreach programmes, could be considered. 444!

Study limitations

Retrospective data collection, coupled with documentation
discrepancies regarding times of interventions, admissions and
transfers, was a limitation of the study. In addition, the study
period was fairly short and a small population size was used. HIV
exposure was also not documented. The neonatal area functions
independently, which makes it difficult to compare this study with
others in the SA setting.!"" Further study is needed to assess neonatal
critical care in the region.

The application of a scoring system that has not been validated
in this setting limits the value of interpreting the SMR.? Future
studies could assess morbidity and long-term effects of critical
disease and contribute to validating other mortality scoring
systems at regional level.

Conclusion

Critically ill children made up a large portion of the admissions to
the George Regional Hospital HCU. Most of the children required
medical interventions such as inotropes and respiratory support.
Only a fifth of the children were referred to the tertiary PICU,
indicating a need for regional hospital staff to be competent in
managing critically ill children. General paediatricians and surgeons
working in regional hospitals should be confident in treating very
ill children and must ensure that junior doctors are trained in
working in this environment. Special training of nurses and adequate
availability of equipment are necessary to ensure good outcomes.

198

Most of the children in this study were successfully discharged. This
reflects the good quality of care at regional level, during air transfer
and at the tertiary PICU. Prompt stabilisation and care, together with
appropriate transfer to the tertiary facility, are necessary to avoid
mortality; however, owing to limited bed availability at the tertiary
unit, weather limitations and patient instability, transfer is not always
feasible.

More studies are needed to assess the care of critically ill children
at regional level in SA. Mortality predictors may be relevant in
regional hospital settings, but more studies are needed to validate
these models. Such predictors could be valuable in comparing
services across hospitals and assisting in health system planning.
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