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The novel coronavirus pandemic has resulted in significant changes in 
both healthcare infrastructure and systems globally. South Africa (SA), 
along with other countries across the globe, resorted to large-scale 
nonpharmaceutical interventions in an attempt to curb the impact on 
vulnerable groups and an already stressed healthcare system. On the 15 
March 2020, the SA government declared a national state of disaster. 
Twelve days later, a country-wide lockdown was implemented from 
the 27 March 2020. This involved closure of schools and non-essential 
services, cessation of the distribution and sale of alcohol and cigarettes, 
cessation of visitation to correctional facilities, the implementation of a 
curfew and restriction on any travel as well as various other measures. 
This swift action led to a reduction in doubling time of new infections 
from two days to 15 in the 35 days following the implementation of 
lockdown.[1] 

Implementation of lockdown regulations had a significant impact 
on the SA healthcare system. Healthcare resources and staff were 
redeployed as part of an attempt to streamline workflow, improve 
intensive care capacity and aid in combating the pandemic. The 
interventions included (but were not limited to) termination of non-
urgent (elective) surgical services and the curtailment of outpatient 
services.[2] These changes had both direct and indirect effects on 
intensive care unit (ICU) services, and led to significant short- and 
long-term consequences for patients. A local study demonstrated 
a 47% reduction in the number of trauma cases presenting to 
the emergency department after the implementation of lockdown 
regulations.[3] Furthermore, there was a 30% reduction in theatre 
operations, resulting in a significant backlog that may take close to a 
year to resolve.[4]
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Background. The COVID-19 pandemic has had a significant impact on healthcare systems globally as most countries were not equipped to deal 
with the outbreak. To avoid complete collapse of intensive care units (ICUs) and health systems as a whole, containment measures had to be 
instituted. In South Africa (SA), the biggest intervention was the government-regulated national lockdown instituted in March 2020. 
Objective. To evaluate the effects of the implemented lockdown and institutional guidelines on the admission rate and profile of non-COVID-19 
patients in a regional and tertiary level ICU in Pietermaritzburg, KwaZulu-Natal Province, SA. 
Methods. A retrospective analysis of all non-COVID-19 admissions to Harry Gwala and Greys hospitals was performed over an 8-month period 
(1 December 2019 - 31 July 2020), which included 4 months prior to lockdown implementation and 4 months post lockdown. 
Results. There were a total of 678 non-COVID-19 admissions over the 8-month period. The majority of the admissions were at Greys Hospital 
(52.4%; n=355) and the rest at Harry Gwala Hospital (47.6%; n=323). A change in spectrum of patients admitted was noted, with a significant 
decrease in trauma and burns admissions post lockdown implementation (from 34.2 - 24.6%; p=0.006). Conversely, there was a notable increase 
in non-COVID-19 medical admissions after lockdown regulations were implemented (20.1 - 31.3%; p<0.001). We hypothesised that this was due 
to the gap left by trauma patients in an already overburdened system.
Conclusions. Despite the implementation of a national lockdown and multiple institutional directives, there was no significant decrease in the 
total number of non-COVID-19 admissions to ICUs. There was, however, a notable change in spectrum of patients admitted, which may reflect a 
bias towards trauma admissions in the pre COVID-19 era. 
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The restructuring of ICUs in preparation for COVID-19 patients 
has been widely reported. What effect the pandemic and associated 
regulations have had on non-COVID-19 admissions to the ICUs is 
unknown.[5,6] We aimed to evaluate the effect of government regulations 
and institutional directives during the COVID-19 pandemic on both 
tertiary- and regional-level ICU non-COVID-19 admissions.

Methods
A retrospective descriptive analysis of all non-COVID-19 admissions 
to a tertiary- and regional-level ICU was performed by interrogation of 
a prospectively-collected critical care database known as the Intensive 
Care Electronic System (ICES). Ethical approval to collect and 
maintain data in ICES was granted by the University of KwaZulu-Natal 
Biomedical Research Ethics Committee (ref. no. BCA 211/14). The 
study was conducted at both Greys Hospital (GH) and Harry Gwala 
Hospital (HGH). Data were collected over an 8-month period from 1 
December 2019 - 3 July 2020. The first four months i.e.. 1 December 
- 31 March 2020 were predominantly prior to the implementation of 
lockdown, hereafter referred to as pre-lockdown, and 1 April - 31 July 
2020 occurring afterwards, hereafter referred to as post-lockdown. 
All data pertaining to referrals, admissions and discharges to the 
respective ICUs were collated in an Excel spreadsheet (Microsoft 
Corp., USA). 

Capturing information to the database is usually done by the attending 
ICU doctor and is based on a hand-written referral form, as well as a 
bedside clinical assessment of the patient. This forms part of the clinical 
hospital record and therefore includes general information such as type 
of referral/admission (i.e. elective v. emergency), patients’ demographic 
details, medical history, clinical condition and vital signs, as well as 
biochemical results. As the unit functions as a multi-disciplinary unit, 
patients were further categorised according to discipline on admission, 
namely trauma and burns surgery, general surgery, paediatric surgery, 
orthopaedics, urology, obstetrics and gynaecology, ear, nose and throat 
surgery, maxillofacial surgery, plastic surgery, internal medicine and 
paediatrics. Paediatric patients were only admitted to the ICU if no 
beds were available in the paediatric ICU. Ethics approval for this 
study was obtained from the University of KwaZulu-Natal’s Biomedical 
Research Ethics Committee (ref. no. BREC/2064/2020); the provincial 
Department of Health’s Research Committee (ref. no. KZ_202103_016), 
as well as the CEO and medical managers of GH and HGH.

Clinical setting
The Pietermaritzburg Metropolitan Hospital Complex in KwaZulu-
Natal Province, SA, provides healthcare services to ~5.9 million people. 
In SA, there are six critical care beds per 100 000 people.[7,8] Only 25% 
of these beds are available in the public healthcare sector.[9] GH and 
HGH form part of this complex, providing tertiary- and regional-
level critical care services, respectively. HGH was previously known as 
Edendale Hospital at the time that the data were collected. GH runs 
510 inpatient beds and 11 adult ICU beds, with the ability to surge to 
12 beds when needed. HGH is a 897-bed hospital which runs six ICU 
and three high-care beds. The units functioned as consultant-led closed 
multidisciplinary ICUs. Preceding lockdown, the Department of Health 
issued multiple directives to healthcare institutions, halting elective 
surgical services and redistributing staff to bolster intensive care services 
in preparation for the expected surge of COVID-19 cases. However, at 
GH, allowances were made once a week for a single surgical oncology 
elective case as bed availability allowed.

HGH maintained their non-COVID-19 ICU capacity and repurposed 
a general ward to manage COVID-19-positive patients. ICU staff were 
mobilised to care for ventilated COVID-19-positive patients in the 
satellite ward. In GH, infrastructural changes occurred to divide the 
unit to create an isolation area where COVID-19 critically ill patients 
could be managed safely. This resulted in a reduction in the non-
COVID-19 component to nine beds, with seven beds allocated to caring 
for COVID-19-positive patients. Any overflow of non-COVID-19 ICU 
admissions was managed in a 4-bed temporary ICU in the Coronary 
Care Unit, which operated as an open ICU. Extra nursing staff were 
employed on a short-term contract basis to bolster human resources 
and skills.

Statistical analysis
The Excel (Microsoft Corp., USA) spreadsheet was exported to R 
(RStudio, USA) for analysis. Categorical variables were expressed 
as frequencies and percentages and were compared using the Chi-
squared test. Continuous variables were expressed as medians and 
interquartile range (IQR) as the distribution was non-normal. The 
Wilcoxon test was used for comparison of non-parametric data. Alpha 
level was set at 0.05. 

Results
Admission profile
Over the 8-month period, there was a total of 678 non-COVID-19 
admissions to the public sector ICUs in Pietermaritzburg. Of these, 
52.4% (n=355) were admitted to GH and 47.6% (n=323) to HGH. The 
median (IQR) age at admission was 36 (26 - 51) years. The overall 
mortality rate was 15.9% (n=108). The distribution of admissions was 
as follows: trauma and burns (29.4%; n=199); general surgery (27.0%; 
n=183), non-COVID-19 medical ward (25.8%; n=175) and obstetrics 
(8.4%; n=57). Elective admissions to ICU accounted for 9.0% (n=61) 
of all admissions over the 8-month period. These details may be seen 
in Table 1. 

Pre-lockdown comparison between  
tertiary- and regional-hospital  
ICU admissions
GH admitted 203 patients to the ICU in the pre-lockdown period, 
while HGH admitted 130 patients. Patients admitted at GH were 
older than HGH patients (p=0.002) with a median (IQR) age of 
38 (29 - 52) years and 32.5 (24 - 38) years, respectively. GH had a 
greater proportion of elective admissions than HGH (p=0.036) with 
12.3% and 5.4%, respectively. In-ICU mortality rates were similar 
between the two hospitals (15.8% and 14.6%; p=0.777). There was no 
significant difference between the proportion of trauma and burns 
admissions between the two ICUs (p=0.555). GH admitted 33% (n=67) 
of trauma and burns patients while HGH admitted 36.2% (n=47) of 
trauma and burns patients during the pre-lockdown period. HGH 
admitted a significantly greater proportion of medical patients than 
GH in the pre-lockdown period. More than a third of admissions to 
HGH ICU (36%; n=47) were medical admissions while this subset 
of patients accounted only for 9.9% (n=20) of GH admissions (odds 
ratio (OR) 5.13; 95% confidence interval (CI) 2.89 - 9.40). Conversely, 
GH admitted a greater proportion of general surgical patients than 
HGH. General surgical conditions accounted for 35% (n=71) of GH 
ICU admissions and only 16.2% (n=21) of HGH admissions. These 
differences may be seen in Table 2. 
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Post-lockdown comparison between tertiary- 
and regional-level hospital ICU admissions 
In the post lockdown period, the median age of patients at admissions 
was similar between the two hospitals (37 and 36 years; p=0.720). 
Mortality rate was also similar (15.1% and 17.6%; p=0.537). Although 
the absolute number of trauma and burns admissions to HGH were 
similar between the two periods (n=47 and n=48), the proportion 
of trauma and burns admissions to overall admissions to HGH ICU, 
decreased by 11.3% to 24.9% (p=0.029). Trauma and burns admissions 
to GH decreased from 33% (n=67) to 24.3% (n=37). These differences, 
however, did not meet statistical significance (p=0.076). At HGH, the 
absolute number of general surgery admissions increased from 16.2% 
(n=21) to 20.7% (n=40) of ICU admissions. Non-COVID-19 medical 
patients increased from 36.2% (n=47 ) to 42% (n=81). Obstetrics and 
gynaecology ICU admissions increased from 5.4% (n=7) to 7.3% (n=14). 
These trends can be seen in Fig. 1. Although there was an increase in 
non-trauma and burns admissions in HGH (63.8 - 75.1%; p=0.029), 
there was no individual discipline that showed statistical significance in 
proportional change. At GH, there were no significant changes in both 
general surgical and obstetric admissions to ICU (p=0.780 and p=0.835, 
respectively). Notably, there was a significant increase in the proportion 
of non-COVID-19 medical admissions to GH (17.8%; p=0.030). Elective 
admissions remained relatively constant at both GH and HGH (15.1% 
and 3.1%, respectively; p=0.443). Details may be seen in Table 3.

Overall changes to Pietermaritzburg state sector 
ICUs after lockdown regulations
The median (IQR) age was 36 (26 - 51) years. This was similar to 
the pre-lockdown median (IQR) age of 37 years (25 - 51; p=0.798). 
Elective admissions accounted for 9.6% of ICU admissions, which was 
not significantly different post lockdown (8.4%; p=0.584). There was a 
change in the spectrum of patients admitted as demonstrated in Fig. 2. 
Overall, there was a significant decrease in trauma and burns admissions 
after regulations were implemented (34.2% (n=114) to 24.6% (n=85); 
p=0.006). However, general surgery and obstetric admissions were 
unchanged (p=0.714 and p=0.783, respectively). Of note, there was 
a significant increase in non-COVID-19 medical admissions after 
lockdown regulations were implemented (20.1% - 31.3%; p<0.001). 
These trends can be seen in Fig.  3. The mortality rate trended higher 
after lockdown was implemented but this finding was not statistically 
significant (14.6% and17.6%; p=0.475). 

Impact of regulations on admission 
physiological variables
The pre lockdown median (IQR) heart rate was 114 (96 - 130) bpm and 
111 (94 - 126) bpm post lockdown. This difference was not significant 
(p=0.202). The median (IQR) respiratory rate was also similar in both 
groups (17 (15 - 22) bpm and 18 (15 - 21) bpm; p=0.947). Serum lactate 
was similar in the two groups (2.3 and 2.1 mmol/L, respectively). Of note, 

Table 1. The effect of lockdown regulations on overall ICU admissions to Pietermaritzburg state ICUs
All (N=678), n (%)* Pre-lockdown(N=333), n (%)* Lockdown (N=345), n (%)* p-value

Age, median (IQR) 36 (26 - 51) 36 (26 - 51) 37 (25 - 51) 0.798
Elective 61 (9.0) 32 (9.6) 29 (8.4) 0.584
Planned 613 (90.4) 301 (90.4) 312 (90.4) 0.984
Died 108 (15.9) 51 (15.3) 57 (16.5) 0.668
Trauma and burns 199 (29.4) 114 (34.2) 85 (24.6) 0.006†

General surgery 183 (27.0) 92 (27.6) 91 (26.4) 0.714
Medical (non-COVID) 175 (25.8) 67 (20.1) 108 (31.3) <0.001†

Obstetric 57 (8.4) 27 (8.1) 30 (8.7) 0.783
HR, media (IQR) 112 (95 - 129) 114 (96 - 130) 111 (94 - 126) 0.202
RR, median (IQR) 18 (15 -22) 17 (15 - 22) 18 (15 - 21) 0.947
Lactate 2.3 (1.2 - 5.0) 2.3 (1.3 - 5.2) 2.1 (1.1 - 4.9) 0.138
BE –5.1 (-10.3 - 0.4) –5.9 (-10.9 - (-0.5)) –3.5 (-9.5 - 1.4) 0.033†

Urea, median (IQR) 6.9 (4.5 - 13.9) 6.8 (4.3 -12.3) 7.0 (4.6 - 14.4) 0.381
% saturation, median (IQR) 99 (97 - 100) 99 (97 - 100) 99 (97 - 100) 0.759
pH, median (IQR) 7.35 (7.23 - 7.41) 7.34 (7.25 - 7.40) 7.35 (7.25 - 7.42) 0.812

Elective: Patients who are not acutely ill, but require elective surgery and/or have major procedures and/or significant pre-morbid conditions. Planned: Patients identified, referred 
and accepted prior to admission (that is patients undergoing urgent/emergency surgery where post-operative physiological support is required; or non-surgical patients with clinical 
deterioration requiring physiological support).
IQR = interquartile range; HR = hazard ratio; RR = risk ratio; BE = base excess. 
*Unless otherwise specified.
† indicates significance.

Table 2. Comparison of admission profiles between Greys and Harry Gwala hospitals ICU’s in the pre-lockdown period
GH (N=203), n (%)* HGH (N=130), n (%)* p-value OR 

Age, median (IQR) 38 (29 - 52) 32.5 (24 - 37.7) 0.002 0.98 (0.96 - 0.099)† 
Mortality 32 (15.8) 19 (14.6) 0.777 -
Elective 25 (12.3) 7 (5.4) 0.036 0.41 (0.16 - 0.94)†

General surgery 71 (35) 21 (16.2) <0.001 0.36 (0.20 - 0.62)†

Trauma and burns 67 (33) 47 (36.2) 0.555 -
Obstetrics and gynaecology 20 (9.9) 7 (5.4) 0.211 -
Medicine 20 (9.9) 47 (36.2) <0.001 5.13 (2.89 - 9.40)†

GH = Greys Hospital (tertiary); HGH = Harry Gwala Hospital (regional); OR = odds ratio; IQR = interquartile range.
*Unless otherwise specified.
† indicates significance.
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patients admitted during the lockdown period had reduced metabolic 
acidosis with >2 mmol/L improvement in median serum-base excess than 
before lockdown (p=0.033). Details may be found in Table 1.

Subgroup analysis 
Harry Gwala Hospital
Physiological parameters on admission to ICU were similar in the 
pre- and post lockdown subgroups admitted to HGH ICU. The only 
significant difference found regarded serum urea levels. The median 
(IQR) serum urea was 6.6 (4.1 - 9.7 ) mmol/L pre lockdown while the 
median (IQR) serum levels were 8.1 (4.8 - 15.3) mmol/L post lockdown 
(p=0.040).

Greys Hospital
The physiological parameters were also similar in the GH subgroup. 
The only significant difference was in the base excess (BE). The median 
(IQR) BE was –6.8 mmol/L (–11.4 - –2.2mmol/L)) pre lockdown and 
improved to –2.5 (–8.9 - 2.9) mmol/L (p<0.001) post lockdown. 

Discussion
The government and institutional regulations instituted in response to 
the coronavirus pandemic aimed to reduce the non-COVID burden 
on healthcare facilities, as well as to mobilise resources towards the 
management of COVID-19 patients. Our study performed an analysis 

to investigate what the actual consequences of these regulations were on 
ICU non-COVID-19 admissions to our hospital complex. 

ICU need outweighs ICU capacity
There is a significant burden placed on public ICUs in SA. Prior to the 
COVID-19 pandemic, SA had six ICU beds per 100 000 people.[7,8] Only 
25% of these beds were available in the public sector, 14% of which were 
in KwaZulu-Natal Province.[9] In Pietermaritzburg, 62% of suitable ICU 
candidates are never admitted to ICU due to a lack of bed availability.[10] 
This indicates that the need far outweighs the capacity. 

The government regulations that were implemented on 27 March 
2020, in terms of Section 27(2) of the Disaster Management Act of 2002, 
included the closure of schools and partial-care facilities, closure of non-
essential services and cessation of the distribution and sale of alcohol 
and cigarettes. Zsilavecz et al.[11] found that the rate of trauma admissions 
decreased significantly in response to the change in regulations. This 
was consistent with our findings of decreased percentage of trauma 
admissions to the ICU. The authors hypothesised that this was in part 
due to reduced consumption of alcohol by the public.[11] However, there 
were various conditions that were not affected by social behaviour and 
therefore were not affected by the regulations. 

Prior to the implementation of the regulations, trauma referral rates 
were higher than medical patients in ICUs in Pietermaritzburg. ICU 
acceptance rates also favoured trauma patients over medical patients 

Table 3. Comparison of admission profiles between Greys and Harry Gwala hospitals ICU’s in the post-lockdown period
GH (N=152), n (%)* HGH (N=193), n (%)* p-value OR

Age, median (IQR) 37 (23.3 - 50.8) 36 (27.0 - 50.0) 0.720 -
Mortality 23 (15.1) 34 (17.6) 0.537 -
Elective 23 (15.1) 6 (3.1) <0.001 0.18 (0.07 - 0.44)†

General surgery 51 (33.6) 40 (20.7) 0.007 0.52 (0.32 - 0.84)†

Trauma and burns 37 (24.3) 48 (24.9) 0.910
Obstetrics and gynaecology 16 (10.5) 14 (7.3) 0.284
Medicine 27 (17.8) 81 (42.0) <0.001 3.33 (2.03 - 5.59)†

GH = Greys Hospital (tertiary); HGH = Harry Gwala Hospital (regional); OR = odds ratio; IQR = interquartile range.
* Unless otherwise specified.
† Indicates significance.
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(79% and 60%, respectively).[10] This may 
reflect bias in favour of trauma patients in 
Pietermaritzburg ICUs. This discrepancy may 
also be guided by bed availability. A  French 
study by Robert et al.[12] suggested that ICU bed 
availability influenced the triage of ICU patients. 
The rate of patients deemed ‘too sick’ for ICU 
increased as bed availability decreased.[12] 
This may have possibly impacted the profile of 
ICU admissions in the pre-COVID era. With 
the decrease in trauma cases and subsequent 

ICU referrals during the lockdown period, 
a capacity gap may have been created that 
allowed more non-trauma admissions. 

More non-COVID-19 medical 
admissions to ICU during 
lockdown
At both our regional- and tertiary-level ICUs, 
there were significantly more non-COVID-19 
medical admissions during lockdown. This 
may reflect the capacity gap left by the decrease 

in trauma cases. However unlikely, we cannot 
exclude that some of these medical patients 
may have, in fact, had COVID-19 although they 
had tested PCR-negative or perhaps previously 
had COVID-19. Kanji et al.[13] state that due to 
the false-negative rate associated with various 
phases of COVID-19, a positive PCR should 
not be the only diagnostic criterion for the 
disease. In future, we may need to reassess 
our criteria for diagnosing COVID-19. The 
decrease in trauma admissions and increase in 
non-COVID-19 medical admissions resulted 
in the number of non-COVID-19 admissions 
during lockdown being similar to pre lockdown 
ICU admissions.

There was a change in the physiological 
profile of patients post lockdown. This may 
reflect the changes in disease frequency and 
distribution but more information is needed to 
support this possibility. There seemed to be an 
overall lower rate of metabolic acidosis during 
lockdown and a higher prevalence of renal 
impairment at our regional ICU. 

No reduction in elective cases
Our study reflects the low admission rate 
of elective cases to our ICUs even prior to 
lockdown. This reflects the burden of emergency 
surgery cases on our ICUs. By allowing surgical 
oncology cases to be performed once a week 
pending bed availability, the rate of these 
admissions remained relatively constant. 
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Fig. 2. Distribution of overall admission before and after the implementation of government and institutional lockdown regulations. Noted decrease in trauma 
admissions and an increase in non-COVID-19 admissions between the pre and post lockdown periods. 
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Study limitations
The findings of the study reflect the workload of two ICUs in a single 
city. This was a retrospective study and insufficient clinical admission 
data precludes the ability to compare severity of illness during the 
investigated periods. In order to assess the national impact of lockdown 
regulations, a national multi-centre study is required. Owing to missing 
gender variables at one of our centres, we could not comment on 
the significance of gender in this study. Admission to ICU was at the 
discretion of the specialist on call. This may have resulted in inter-
consultant variability and possibly, bias.

Conclusion
The need for ICU beds in SA far outweighs the available capacity. 
Although the number of trauma patients decreased after implementation 
of lockdown regulations, the total number of non-COVID admissions 
at our ICUs did not significantly decrease. Instead, the spectrum of 
admissions changed by creating a gap for non-COVID-19 medical 
admissions. This may reflect bias toward trauma admissions. These 
factors need to be studied further so that they can be understood and 
reform instituted.
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