
[Short title + Author Name - P&H title] 11 (2021) 429–435

Available online 27 September 2021
2211-419X/© 2021 The Authors. Published by Elsevier Ltd. CC BY-NC-ND 4.0 This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Demographics and clinical characteristics of hospitalised patients under 
investigation for COVID-19 with an initial negative SARS-CoV-2 PCR 
test result 

D.J. van Hoving a,*, N. Hattingh b, S.K. Pillay b, T. Lockey b, D.J. McAlpine b, K. Nieuwenhuys b, 
E. Erasmus a,b 

a Division of Emergency Medicine, Faculty of Medicine and Health Sciences, Stellenbosch University, Cape Town, South Africa 
b Emergency Centre, Khayelitsha Hospital, Cape Town, South Africa   

A R T I C L E  I N F O   

Keywords: 
COVID-19 
South Africa 
Emergency 
District 
Negative 

A B S T R A C T   

Background: The COVID-19 pandemic is placing abnormally high and ongoing demands on healthcare systems. 
Little is known about the full effect of the COVID-19 pandemic on diseases other than COVID-19 in the South 
African setting. 
Objective: To describe a cohort of hospitalised patients under investigation for SARS-CoV-2 that initially tested 
negative. 
Methods: Consecutive patients hospitalised at Khayelitsha Hospital from April to June 2020, whose initial po
lymerase chain reaction test for SARS-CoV-2 was negative were included. Patient demographics, clinical char
acteristics, ICD-10 (International Statistical Classification of Diseases and Related Health Problems 10th 
Revision) diagnosis, referral to tertiary level facilities and ICU, and all-cause in-hospital mortality were collected. 
The 90-day re-test rate was determined and comparisons were made using the χ2-test and the independent 
samples median test. 
Results: Overall, 261 patients were included: median age 39.8 years, 55.6% female (n = 145). Frequent 
comorbidities included HIV (41.4%), hypertension (26.4%), and previous or current tuberculosis (24.1%). Nine 
(3.7%) patients were admitted to ICU and 38 (15.6%) patients died. Ninety-three patients (35.6%) were re-tested 
and 21 (22.6%) were positive for SARS-CoV-2. The top primary diagnoses related to respiratory diseases (n = 82, 
33.6%), and infectious and parasitic diseases (n = 62, 25.4%). Thirty-five (14.3%) had a COVID-19 diagnostic 
code assigned (26 without microbiological confirmation) and 43 (16.5%) had tuberculosis. Older age (p =
0.001), chronic renal impairment (p = 0.03) and referral to higher level of care (all p < 0.001; ICU p = 0.03) 
were more frequent in those that died. 
Conclusion: Patients with tuberculosis and other diseases are still presenting to emergency centres with symptoms 
that may be attributable to SARS-CoV-2 and requiring admission. Extreme vigilance will be necessary to diag
nosis and treat tuberculosis and other diseases as we emerge from the COVID-19 pandemic.   

African relevance  

• Patients whose initial PCR test result for SARS-CoV-2 were negative, 
had a reasonable positive re-test rate  

• A substantial underlying disease burden exists in those requiring 
testing for SARS-CoV-2  

• Extreme vigilance is necessary to diagnosis and treat tuberculosis 
and other diseases during the COVID-19 pandemic 

Introduction 

The onset of the pandemic caused by the severe acute respiratory 
syndrome coronavirus (SARS-CoV-2), posed significant challenges to 
healthcare operations and systems across the world. Pandemics place 
abnormally high and ongoing demands on health systems that necessi
tate healthcare facilities to develop plans to redistribute resources [1–3]. 
Diagnostic, therapeutic, and preventive interventions are expected to be 
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scarce [4], whilst acute care services still need to be delivered at an 
acceptable standard. 

Healthcare utilisation changes during infectious disease outbreaks. 
Historically, infectious disease epidemics and pandemics have resulted 
in an unprecedented fall in the number of emergency centre visits. In 
2015, the MERS (Middle East Respiratory Syndrome) epidemic resulted 
in a 30% reduction in emergency centre visits across Korea [5], while 
emergency centre visits halved at the height of the SARS (Severe Acute 
Respiratory Syndrome) epidemic in Taiwan in 2003 [6]. During the 
early phases of the coronavirus (COVID-19) pandemic, a reduction in 
emergency centre numbers occurred across the globe in both adults and 
children [7–9]. A trend witnessed in the US indicated that as the number 
of patients hospitalised with COVID-19 increased, the number of 
emergency centre visits for other medical conditions rapidly decreased 
[9]. In the same manner, the COVID-19 pandemic triggered an un
precedented decline in hospital admissions and treatment for all sub
types of acute coronary syndromes in Austria [10], whereas patients 
with ST-elevation myocardial infarction had noticeable delays in 
seeking medical care in Hong Kong; some did not seek medical attention 
at all [11]. High acuity patients requiring medical intervention were also 
not presenting to US hospitals with subsequent reports of increased out- 
of-hospital cardiac arrests [12]. On the other hand, a higher acuity of 
disease with a concomitant higher frequency of admissions in those 
patients that did present to hospital was witnessed in South Africa [7,8]. 

The response to an infectious disease outbreak can have unprece
dented and catastrophic repercussions on other healthcare-related as
pects; the 2014-2015 Ebola outbreak in West Africa being a good 
example [1]. Although Ebola is associated with a high mortality rate, 
reduced access to healthcare increased the number of deaths caused by 
malaria, tuberculosis and HIV/AIDS [1]. The transmission and subse
quent mortality rate resulting from these three diseases likely surpassed 
that of Ebola itself in Liberia, Guinea and Sierra Leone. A combination of 
factors is to be considered and include poor utilisation of healthcare 
services due to the fear of nosocomial transmission, limited routine 
health services (e.g. childhood vaccinations, obstetric care, screening for 
sexually transmitted infections) and the increased burden of the Ebola 
outbreak on the healthcare system. The deaths of healthcare workers 
further crippled the already overburdened healthcare system [1]. In 
2014 and 2015, Ebola claimed more than 11,000 lives across the three 
West African countries [13], whereas tuberculosis-related deaths in 
2014 alone numbered 11,900 [14]. In rural Guinea, outpatient visits fell 
by 40% and subsequently the diagnosis rate of tuberculosis decreased by 
53% [15]. Furthermore, the mortality rate for tuberculosis doubled in 
Guinea [14]. Many of the tuberculosis-related deaths may have been 
prevented if routine tuberculosis treatment programs and prevention 
efforts were not compromised [14]. 

The disruption of prevention and control programs during the Ebola 
outbreak also affected measles vaccination coverage rates with a 
consequent high measles incidence until two years after the end of the 
outbreak [15]. Similarly, access to ante- and post-natal care also 
decreased by 18% and 22% respectively, with a concomitant 11% 
decrease in deliveries at healthcare facilities. The collateral damage 
thereof was a 30% rise in maternal deaths and a 24% increase in 
neonatal deaths [16]. 

The increased prevalence of COVID-19 during the pandemic could 
also result in cognitive errors in diagnosis. The delayed diagnosis of 
COVID-19 may result in unnecessary transmission to others, but as 
important is that other treatable diagnoses may be missed due to over- 
diagnosing of COVID-19 [17–19]. The rising number of people infec
ted with COVID-19, combined with the oversaturation of the lay-media 
and academia, may lead clinicians to miss other respiratory infections 
such as tuberculosis and pneumonia [18,19]. Another example is the 
misinterpretation of chest discomfort and dyspnoea as being related to 
COVID-19 rather than myocardial ischaemia [10]. 

The COVID-19 pandemic is likely to negatively affect prevention and 
control measures, as well as the diagnosis and treatment of various 

diseases across the globe. Strict instructions to stay home as well as the 
fear of nosocomial infection may prevent or lead to deferral of care 
resulting in fewer patients presenting with acute and time-sensitive di
agnoses. The reduction in acute medical, surgical and paediatric emer
gencies presenting to hospitals are of concern for an increase in 
downstream morbidity or mortality [2]. Little is known about the full 
effect of the COVID-19 pandemic on diseases other than COVID-19 in the 
South African setting. The objective of the study was to describe a cohort 
of hospitalised patients under investigation for SARS-CoV-2 that initially 
tested negative. 

Methods 

A retrospective cohort study was done. 
Khayelitsha Hospital is a 300-bed hospital situated in the expansive 

township of Khayelitsha, Cape Town. It serves a health district with a 
population of more than 390,000 (2011) [20], although current esti
mates are that this figure is now around 1.2 million due to the influx of 
people from adjacent provinces for better living, employment and access 
to healthcare [21]. The majority of people residing in Khayelitsha are 
predominantly Black African (99%) with significant levels of unem
ployment (38%) [20]. There is a tremendous burden of disease related to 
HIV, tuberculosis and interpersonal violence [22]. Khayelitsha Hospital 
provides inpatient services such as surgical, medical, paediatric and 
obstetrics [23]. It houses a large emergency centre, which is 30% larger 
than that of a standard district hospital emergency centre [23]. All pa
tients sick enough to be hospitalised are admitted via the emergency 
centre. The annual emergency centre volume ranges between 36,000 
and 42,000 patients, with an admission rate of about 40% for adults and 
60% in children. The in-hospital mortality rate is around 2.5%. 

The first detected case of COVID-19 in South Africa occurred on 05 
March 2020 [24], and the first patient investigated for COVID-19 at 
Khayelitsha Hospital was tested on 27 March 2020. 

A database of all patients investigated for SARS-CoV-2 in the emer
gency centre of Khayelitsha Hospital was kept. Emergency centre cli
nicians completed an online form when a patient was tested for SARS- 
CoV-2. The variables included the patient's name, home address, work 
address, hospital folder number, date of birth, gender, whether the pa
tient was a staff member and whether the patient was admitted. An 
electronic timestamp was automatically added when the form was 
submitted. Test results were followed up and communicated to the pa
tients. Testing criteria followed the prescribed guideline from the Na
tional Department of Health and the National Institute for 
Communicable Diseases of the National Health Laboratory Services 
(Appendix A, Table B.1) [25]. Testing by means of a SARS-CoV-2 po
lymerase chain reaction (PCR) test was accessible for all patients 
meeting the testing criteria, however the public health sector soon 
experienced substantial testing backlogs and subsequent prolonged 
turnover times following the acceleration phase of the epidemic. The 
Western Cape therefore initiated a risk-adjusted testing strategy in June 
2020 restricting testing to high-risk symptomatic individuals living 
within the Cape Town Metropolitan area (Appendix A, Table B.1) [26]. 

All consecutive patients (regardless of age) attending the emergency 
centre over a three-month period (1 April–30 June 2020) who were 
investigated for SARS-CoV-2 were eligible for inclusion. Patients who 
required hospitalisation and who had an initial negative oropharyngeal 
or nasopharyngeal PCR result were included. Patients with missing 
folders were excluded. 

Data were collected by the investigators after an extract of the 
electronic database was obtained. Additional variables were obtained 
from electronic patient discharge summaries of in-hospital specialities. 
Variables included age, gender, comorbidities, HIV-status, CD4 cell 
count in HIV-positive patients, referred to tertiary level facilities, 
admitted to intensive care unit, discharge diagnosis and all-cause in- 
hospital mortality. Patient discharge diagnoses were determined from 
completed ICD-10 codes (International Statistical Classification of 
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Diseases and Related Health Problems, 10th revision). Data from the 
initial and subsequent PCR tests results were accessed via the National 
Health Laboratory Service (NHLS) web view. All results within 90 days 
of the original test result were included. NHLS data were double checked 
using patient name and date of birth to include results from all public 
health facilities that the patient may have attended. CD4 cell count was 
used if the test was performed during the admission or within three 
months prior to the admission. 

Data were collected by two independent trained abstractors and 
differences were resolved by discussion. 

Incomplete data points were excluded from the analysis. Summary 
statistics were used to describe all variables. Categorical data were 
summarised using frequency counts and percentages, and distributions 
of variables are presented as two-way tables or bar charts. Continuous 
variables (age and process times) are presented as medians with quar
tiles. The relationship between categorical variables was determined 
with the χ2 test or the Fisher's exact test, and continuous variables were 
compared with the independent samples median test. A 5% significance 
level was used, and data were analysed using SPSS Statistics (IBM Corp. 
Released 2020. IBM SPSS Statistics for Windows, Version 27.0. Armonk, 
NY: IBM Corp). 

Results 

Overall, 6743 patients visited the emergency centre during the study 
period, of which 4796 (71.1%) were admitted. This is substantially less 
than emergency centre visits during similar periods in 2019 (n = 10,245; 
admitted n = 5623 (54.9%)). A total of 272 patients met the inclusion 
criteria of which 11 (4.0%) were due to missing folders; 261 patients 
were thus included in the analysis. 

The median age of participants was 39.8 years, mostly consisting of 
females (n = 145, 55.6%) and adults (n = 206, 78.9%). The most 
frequent comorbidity was being HIV-positive (n = 108, 41.4%), fol
lowed by hypertension (n = 69, 26.4%) and previous or current tuber
culosis (n = 63, 24.1%). Only nine (3.4%) were admitted to the intensive 
care unit (Table 1). Ninety-two of the HIV-positive patients had a CD4 
cell count done within three months of the admission date; the median 
(25th–75th percentile) was 98.0 (49.8–242.3) cells/mm3. The all-cause 
in-hospital mortality was 15.6% (n = 38). 

A total of 130 retests were done on 93 (35.6%) patients within 90 
days of the initial test done on admission (re-tested once n = 68; re- 

tested twice n = 14; re-tested three times n = 10; re-tested four times 
n = 1). Twenty-one (22.6%) of repeat-tested patients had a subsequent 
positive SARS-CoV-2 result, of which 14 were during the index admis
sion (seven within 7 days of the initial swab and 11 within 14 days of the 
initial swab). Overall, 11 (11.8%) were positive within 7 days of the 
previous test result (not necessarily during the index admission) and 14 
(15.1%) within 14 days. 

The top three diagnostic categories were respiratory diseases (n = 82, 
33.6%), infectious and parasitic diseases (n = 62, 25.4%), and diseases 
of the circulatory system (n = 21, 8.6%) (Table 2). 

Thirty-five patients (14.3%) had a diagnostic code for COVID-19 
(primary diagnosis n = 29, 11.9%); only nine of the 35 patients 
(25.8%) had a microbiological confirmation of SARS-CoV-2 (four pa
tients had a positive test result during admission but no diagnostic code 
related to COVID-19 were entered; 13/39 (33.3%) had microbiological 
confirmation). The remainder was diagnosed by the in-hospital speci
alities utilizing clinical and radiological information. A further break
down of the top three diagnostic categories are available in Table 3. 

Diseases of the respiratory system remained the top diagnostic 
category in patients that were referred to higher level of care (n = 15, 
36.6%), admitted to an intensive care unit (n = 6, 66.7%), or died (n = 5, 
23.8%) (Table 4). The diagnostic categories per age group are presented 
in Appendix A (Table B.2). 

The primary diagnostic category was not significantly different be
tween patients who died and those that survived (Table 5). Older age (p 
= 0.001), chronic renal impairment (p = 0.03) and referral to higher 
level of care (all p < 0.001; ICU p = 0.03) were more frequent in those 
that died. 

Discussion 

This study reports the demographics and clinical characteristics of 

Table 1 
Demographics, comorbidities and referral to higher level of care in admitted 
patients whose initial SARS-CoV-2 test was negative.   

n (%) 
Unless otherwise specified 

Age (years)  
Median (Q1-Q3)a 39.8 (26.8-57.9) 

Gender  
Male 116 (44.4) 
Female 145 (55.6) 

Comorbidities  
HIVb positivec 108 (41.4) 
Hypertensiond 69 (26.4) 
Previous or current tuberculosis on presentationd 63 (24.1) 
Diabetes mellitusd 50 (19.2) 
Chronic renal impairmentd 20 (7.7) 
Chronic obstructive pulmonary diseased 11 (4.2) 
Ischaemic heart diseased 7 (2.7) 
Other 109 (41.8) 

Referred to higher level of care  
All 41 (15.7) 
Intensive care unit 9 (3.4)  

a 25th percentile–75th percentile. 
b Human immunodeficiency virus. 
c Unknown = 20. 
d Unknown = 18. 

Table 2 
Diagnostic categories of admitted patients whose initial SARS-CoV-2 test was 
negative.  

Diagnostic category (ICD-10a chapter) ≤12 years, 
n (%) 

Adult, n 
(%) 

All, n 
(%) 

I Certain infectious and parasitic diseases 9 (16.4) 53 
(28.0) 

62 
(25.4) 

II Neoplasms 0 (0) 6 (3.2) 6 (2.5) 
III Diseases of the blood and blood-forming 

organs and certain disorders involving the 
immune mechanism 

0 (0) 3 (1.6) 3 (1.2) 

IV Endocrine, nutritional and metabolic 
diseases 

2 (3.6) 8 (4.2) 10 
(4.1) 

V Mental and behavioural disorders 0 (0) 7 (3.7) 7 (2.9) 
VI Diseases of the nervous system 1 (1.8) 3 (1.6) 4 (1.6) 
IX Diseases of the circulatory system 0 (0) 21 

(11.1) 
21 
(8.6) 

X Diseases of the respiratory system 37 (67.3) 45 
(23.8) 

82 
(33.6) 

XI Diseases of the digestive system 0 (0) 2 (1.1) 2 (0.8) 
XII Diseases of the skin and subcutaneous 

tissue 
1 (1.8) 1 (0.5) 2 (0.8) 

XIII Diseases of the musculoskeletal system 
and connective tissue 

0 (0) 2 (1.1) 2 (0.8) 

XIV Diseases of the genitourinary system 0 (0) 9 (4.8) 9 (3.7) 
XVI Certain conditions originating in the 

perinatal period 
4 (7.3) 0 (0) 4 (1.6) 

XVIII Symptoms, signs and abnormal clinical 
and laboratory findings, not elsewhere 
classified 

0 (0) 1 (0.5) 1 (0.4) 

XXII Codes for special purposes 1 (1.8) 28 
(14.8) 

29 
(11.9) 

Totalb 55 (100) 189 
(100) 

244 
(100)  

a International Statistical Classification of Diseases and Related Health Prob
lems, 10th revision. 

b Excluded due to missing diagnostic codes, n = 17. 
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patients who warranted admission based on their clinical status and 
whose initial SARS-CoV-2 PCR test result was negative. Almost 40% 
were retested within 90 days and 8% had a subsequent positive result 
(6% during the index admission). HIV and hypertension were frequent 
comorbidities, while diseases related to the respiratory system (34%) 
was the most frequent primary diagnosis. Older age, chronic renal 
impairment and referral to higher level of care were more frequent in 
those that died. 

Overall positivity among repeat-tested patients was 23%. This is 
substantially lower than found in a US-based laboratory study where 
40% of repeat-tested patients were positive [27]. The interpretation of a 
positive PCR test after a previous negative result in the absence of SARS 
CoV-2 infection is rather complex. It could simply be that the initial test 
was a false negative or that the retest had been contaminated [28]. 
Inappropriate timing of sample collection in relation to illness onset and 
deficiency in sampling technique are the most frequent reasons for false- 
negative results [29]. Also to consider is that a positive PCR test does not 
imply SARS-CoV-2 viability and infectivity, as the detection of viral- 
RNA is possible long after the infectious virus has been eradicated [28]. 

The study demonstrates the underlying disease burden in those 
meeting criteria for admission and also requiring testing for SARS-CoV- 
2. The prevalence of comorbidities in those with an initial negative 
SARS-CoV-2 test was rather high (HIV-positive 41.4%, hypertension 
26.4%, previous or current tuberculosis 24.1%, diabetes mellitus 
19.2%). The prevalence of HIV is similar to a previous study which 
described a prevalence of 38.4% in patients managed in the resuscitation 
area of Khayelitsha Hospital's emergency centre [30]. On the other 
hand, the prevalence of hypertension is less than previously recorded in 
the urban black population of Cape Town (26.4% versus 35.6%) [31], 
whereas the diabetes prevalence is higher (19.2% versus 13.1%) [32]. 
The high tuberculosis prevalence is also a reflection of the ongoing 
burden of tuberculosis in the local setting. This is expected to increase 
similarly to the post-Ebola rise in tuberculosis cases [33]. Tuberculosis 
screening programmes was temporarily suspended during the national 
COVID-19 lockdown and a 48% decrease in the number of tuberculosis- 

Table 3 
Breakdown of top three diagnostic categories of admitted patients whose initial 
SARS-CoV-2 test result was negative.   

≤12 
years, 
n 

Adult, 
n 

All, 
n 

Diseases of the respiratory system  37  45  82 
Influenza and pneumonia  6  31  37 
Bacterial pneumonia  2  11  13 
Viral pneumonia  2  4  6 
Pneumonia in parasitic diseases  0  1  1 
Pneumonia, unspecified  2  15  17 
Acute lower respiratory infections  30  2  32 
Acute bronchiolitis due to respiratory syncytial 
virus  

2  0  2 

Acute bronchiolitis due to rhinovirus  2  0  2 
Acute bronchiolitis unspecified  4  0  4 
Unspecified  22  2  24 
Chronic lower respiratory diseases  1  8  9 
Acute upper respiratory infections  3  0  3 
Other diseases of pleura  1  0  1 

Certain infectious and parasitic diseases  9  53  62 
Tuberculosis  2  41  43 
Pulmonary tuberculosis  2  23  25 
Extra-pulmonary, disseminated & miliary 
tuberculosis  

0  10  10 

Not specified  0  8  8 
Human immunodeficiency virus [HIV] disease  0  8  8 
Intestinal infectious diseases  4  2  6 
Other bacterial diseases  3  2  5 

Diseases of the circulatory system  0  21  21 
Hypertensive diseases  0  5  5 
Pulmonary heart disease and diseases of pulmonary 
circulation  

0  2  2 

Chronic rheumatic heart diseases  0  1  1 
Other forms of heart disease  0  13  13  

Table 4 
Diagnostic categories of admitted patients whose initial SARS-CoV-2 test was 
negative and who subsequently were referred to higher level of care, admitted to 
an intensive care unit, and who died.  

Diagnostic category (ICD-10a chapter) Referred to 
tertiary 
hospital 

ICU 
admission 

Died 

n (%) n (%) n (%) 

I Certain infectious and parasitic 
diseases 

3 (7.3) 0 (0) 3 
(14.3) 

II Neoplasms 0 (0) 0 (0) 1 (4.8) 
III Diseases of the blood and blood- 

forming organs and certain disorders 
involving the immune mechanism 

1 (2.4) 0 (0) 1 (4.8) 

IV Endocrine, nutritional and metabolic 
diseases 

1 (2.4) 0 (0) 0 (0) 

V Mental and behavioural disorders 1 (2.4) 0 (0) 1 (4.8) 
IX Diseases of the circulatory system 6 (14.6) 0 (0) 1 (4.8) 
X Diseases of the respiratory system 15 (36.6) 6 (66.7) 5 

(23.8) 
XI Diseases of the digestive system 1 (2.4) 0 (0) 1 (4.8) 
XIII Diseases of the musculoskeletal 

system and connective tissue 
1 (2.4) 0 (0) 0 (0) 

XIV Diseases of the genitourinary 
system 

3 (7.3) 0 (0) 2 (9.5) 

XVI Certain conditions originating in 
the perinatal period 

1 (2.4) 1 (11.1) 0 (0) 

XVIII Symptoms, signs and abnormal 
clinical and laboratory findings, not 
elsewhere classified 

0 (0) 0 (0) 1 (4.8) 

XXII Codes for special purposes 8 (19.5) 2 (22.2) 5 
(23.8)  

a International Statistical Classification of Diseases and Related Health Prob
lems, 10th revision. 

Table 5 
Comparison of demographics and clinical characteristics between patients who 
died and those who did not.  

n (%), unless otherwise stipulated Alive 
(n = 223) 

Died 
(n = 38) 

p- 
Value 

Age (years)    
Median (Q1-Q3)a 36.6 

(14.1–57.3) 
49.9 
(40.0–64.9)  

0.001 

Gender    
Male 100 (44.8) 16 (42.1)  0.75 
Female 123 (55.2) 22 (57.9)  

Comorbidities    
HIVb positive 87 (39.0) 21 (55.3)  0.06 
Hypertension 58 (26.5) 11 (45.8)  0.046 
Previous or current tuberculosis 
at admission 

53 (24.2) 10 (40.0)  0.09 

Diabetes mellitus 41 (18.7) 9 (37.5)  0.06 
Chronic renal impairment 15 (6.8) 5 (20.8)  0.034 
Chronic obstructive pulmonary 
disease 

11 (5.0) 0 (0)  0.61 

Ischaemic heart disease 6 (2.7) 1 (4.2)  0.52 
Other 94 (42.2) 15 (39.5)  0.76 

Referred to higher level of care    
All 29 (13.0) 12 (57.1)  <0.001 
Intensive care unit 6 (2.7) 3 (14.3)  0.03 

Primary diagnostic category    
Infectious and parasitic diseases 58 (26.0) 3 (14.3)  0.24 
Diseases of the circulatory system 21 (9.4) 1 (4.8)  0.70 
Diseases of the respiratory system 78 (35.0) 5 (23.8)  0.30 
Codes for special purposes 
(COVID-19) 

24 (10.8) 5 (23.8)  0.09  

a 25th percentile–75th percentile. 
b Human immunodeficiency virus. 
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related tests (sputum TB PCR (Xpert)) volumes occurred [34]. This 
reduction in test volume corresponded to a 33% decline in the number of 
positive tests for tuberculosis [34]. 

The main primary diagnosis related to diseases of the respiratory 
system (33.6%). This should be expected as the testing criteria for SARS- 
CoV-2 is mainly focused on the respiratory system. Respiratory patho
gens were unfortunately not routinely tested for, but in an Italian study 
the most common pathogens detected in patients tested for SARS-CoV-2 
were influenza A (22.2%), influenza B (9.5%) and rhinovirus/entero
virus (8.7%) [35]. It is not surprising that 17% of the patients in our 
study had a new diagnosis of tuberculosis (Table 3). This is somewhat 
higher than a recent study in Khayelitsha where 13.5% of patients 
managed in the resuscitation area had tuberculosis [30]. 

The all-cause in-hospital mortality was around 16%. This is sub
stantially higher than the 2018 mortality rate for Khayelitsha Hospital 
(2.5%) [36]. It is also higher than the mortality (5%) in patients with 
diabetic emergencies managed in Khayelitsha Hospital (personal 
communication: N Lotter), and the mortality rate in HIV-positive pa
tients investigated for tuberculosis at Khayelitsha Hospital (7%) [37]. 
However, the mortality rate is similar than non-trauma adults (17%) 
from the same hospital [30]. Death was not associated with the primary 
diagnosis or HIV-positive status, but rather with older age and comor
bidities including chronic renal insufficiency. 

The results of the study are limited by the retrospective nature of the 
design. Bias related to the retrospective nature of the study has been 
lessened using a standardised data collection tool and that all data were 
independently double-checked. Still, we cannot ensure that all patients 
tested in the emergency centre were included on the electronic database. 
This was also a single-centre study at a district-level facility and care 
must be taken to apply the results in different settings. Four percent of 
eligible patients were excluded due to missing folder numbers and the 

results could have shifted in any direction if these patients were 
included. Lastly, diagnostic codes completed by in-hospital disciplines 
were used and may have introduced bias from either an inaccurate 
diagnosis or erroneous selection of diagnostic codes. We did not attempt 
to quantify this. 

This study demonstrates that patients with tuberculosis and other 
diseases are still presenting to emergency centres with symptoms that 
may be attributable to SARS-CoV-2 and requiring admission. Prior study 
has shown that testing and diagnosis of tuberculosis has decreased 
during the current pandemic. Extreme vigilance will be necessary to 
diagnosis and treat tuberculosis and other diseases as we emerge from 
the COVID-19 pandemic. 

Dissemination of results 

Results from this study were shared with staff members at the 
emergency centre of Khayelitsha hospital through an informal 
presentation. 
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Appendix A  

Table B.1 
Qualifying criteria for COVID-19 testing in the Western Cape over the study period.  

Release date Clinical and epidemiological criteria for person under investigation for SARS-CoV-2a 

10 March 2020b  1) Acute respiratory illness with sudden onset of at least one of the following irrespective of admission status:   

- cough  
- sore throat  
- shortness of breath  
- fever [≥ 38 ◦C (measured) or history of fever (subjective)] 
AND   

2) In the 14 days prior to onset of symptoms, met at least one of the following:   

- Were in close contact with a confirmed or probable case of SARS-CoV-2 infection  
- Had a history of travel to areas with local transmission of SARS-CoV-2  
- Worked in, or attended a health care facility where patients with SARS-CoV-2 infections were being treated  
- Admitted with severe pneumonia of unknown aetiology 

3 June 2020c Person who has COVID-19 symptoms and at least one of the following:   

- Admitted to hospital  
- >55 years  
- Any age with ≥1 of the following conditions:  

o Diabetes, hypertension or heart disease on treatment  
o Cancer on treatment  
o Tuberculosis on treatment  
o HIVd with poor adherence to antiretroviral therapy  
o Chronic lung disease on treatment  

- Healthcare worker  
- Living in a care or old age home  

a Severe acute respiratory syndrome coronavirus. 
b National testing criteria. 
c Testing criteria for Cape Town Metropolitan area. 
d Human immunodeficiency virus.  
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Table B.2 
Diagnostic categories per age group of admitted patients whose initial SARS-CoV-2 test was negative and who subsequently were referred to higher level of care, 
admitted to an intensive care unit, and who died.  

Diagnostic category (ICD-10a chapter) Referred to tertiary hospital ICU admission Died 

≤12 
years, 
n (%) 

Adult, 
n (%) 

All, 
n (%) 

≤12 
years, 
n (%) 

Adult, 
n (%) 

All, 
n (%) 

≤12 
years, 
n (%) 

Adult, 
n (%) 

All, 
n (%) 

I Certain infectious and parasitic diseases 1 (10.0) 2 (6.5) 3 (7.3) 0 (0) 0 (0) 0 (0) 1 (100) 2 
(10.0) 

3 
(14.3) 

II Neoplasms 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (5.0) 1 (4.8) 
III Diseases of the blood and blood-forming organs and certain disorders 

involving the immune mechanism 
0 (0) 1 (3.2) 1 (2.4) 0 (0) 0 (0) 0 (0) 0 (0) 1 (5.0) 1 (4.8) 

IV Endocrine, nutritional and metabolic diseases 1 (10.0) 0 (0) 1 (2.4) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 
V Mental and behavioural disorders 0 (0) 1 (3.2) 1 (2.4) 0 (0) 0 (0) 0 (0) 0 (0) 1 (5) 1 (4.8) 
IX Diseases of the circulatory system 0 (0) 6 

(19.4) 
6 (14.6) 0 (0) 0 (0) 0 (0) 0 (0) 1 (5.0) 1 (4.8) 

X Diseases of the respiratory system 7 (70.0) 8 
(25.8) 

15 
(36.6) 

3 (75) 3 (60) 6 
(66.7) 

0 (0) 5 
(25.0) 

5 
(23.8) 

XI Diseases of the digestive system 0 (0) 1 (3.2) 1 (2.49) 0 (0) 0 (0) 0 (0) 0 (0) 1 (5) 1 (4.8) 
XIII Diseases of the musculoskeletal system and connective tissue 0 (0) 1 (3.2) 1 (2.4) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 
XIV Diseases of the genitourinary system 0 (0) 3 (9.7) 3 (7.3) 0 (0) 0 (0) 0 (0) 0 (0) 2 (10) 2 (9.5) 
XVI Certain conditions originating in the perinatal period 1 (10.0) 0 (0) 1 (2.4) 1 (25.0) 0 (0) 1 

(11.1) 
0 (0) 0 (0) 0 (0) 

XVIII Symptoms, signs and abnormal clinical and laboratory findings, 
not elsewhere classified 

0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (5.0) 1 (4.8) 

XXII Codes for special purposes 0 (0) 8 
(25.8) 

8 (19.5) 0 (0) 2 (40) 2 
(22.2) 

0 (0) 5 
(25.0) 

5 
(23.8) 

Total 10 (100) 31 
(100) 

41 
(100) 

4 (100) 5 
(100) 

9 (100) 1 (100) 20 
(100) 

21 
(100)  
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