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The primary objective of this study was to assess the characteristics of patients admitted for
COVID-19, ‘J18.9 Pneumonia, unspecified organism’ and other types of diagnoses. The aim was to
assess as to what extent do COVID-19 related admissions changed to pneumonia, and as to what
extent do ‘J18.9 Pneumonia, unspecified organism’ related admissions that changed to COVID-19
diagnosis at discharge stage. The secondary objective of the study was to assess’ predictors of
readmissions in private hospitals. The review period was private hospital claims received by the
scheme between January and August 2020. The inclusion criteria for COVID-19 admissions were
patients that had a laboratory-confirmed (RT — PCR assay) COVID-19. Predictors of readmissions
were modelled using logistic regression. The study found that restricted scheme patients
admitted for a COVID-19 diagnosis changed to a ‘J18.9 Pneumonia, unspecified organism’
diagnosis. The converse was found to be true in that some patients that were admitted as J18.9
Pneumonia, unspecified organism’ diagnosis changed to a COVID-19 diagnosis. This study
showed underlying factors associated with hospital admissions and predictors of readmissions in
private hospitals.
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INTRODUCTION

The COVID-19 pandemic has adversely affected
socio-economic and health systems globally. The
absolute speed of both the geographical growth
and the sudden increase in numbers of new cases
startled and rapidly overwhelmed public and
private health services in South Africa (SA) (Wu
and McGoogan, 2020). Most health systems
worldwide are overwhelmed because of the
unprecedented spread of the virus. Previous
pandemics have had persistent mental health
effects. ‘J18.9 Pneumonia, unspecified organism’
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is amongst the top five most prevalent reasons for
admissions in medical schemes (CMS, 2019).
This further accounts for a significant proportion of
hospitalisation expenditure.

The origin of the virus

A series of ‘J18.9 Pneumonia, unspecified
organism’ cases of unknown cause emerged in
Wuhan, Hubei, China, with clinical presentations
much similar to viral pneumonia. Analysis from
lower respiratory tract samples indicated a novel
coronavirus, which was named 2019 novel
coronavirus (2019-nCoV) (Huang et al., 2020).
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The first outbreak of coronavirus disease (COVID-
19) happened in Wuhan, China, in December
2019 (Jager et al., 2020). Since then, the virus
has spread rapidly across the world, prompting a
global pandemic. The COVID-19 is caused by
severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) virus which causes pneumonia.
However, in more severe cases, it affects other
organs (Jager et al., 2020). The occurrence of
severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), which causes coronavirus disease
(COVID-19), has presented a daunting medical
challenge to health systems and clinicians globally
(Garcia-Vidal et al., 2020).

The most common symptoms of COVID-19 are
fever, tiredness, and dry cough. Some patients
may have aches and pains, nasal congestion,
runny nose, or sore throat. These symptoms are
usually mild and begin gradually. Most people
(about 80%) recover from the disease without
needing special treatment, and for the majority,
children, and young adults, illness due to COVID-
19 is generally minor.
However, for some people, it can cause serious
illness. People who are over 60 years of age and
people who have underlying medical conditions
such as diabetes, heart disease, respiratory
disease, or hypertension are among those who
are at greater risk of developing severe or critical
illness should they be infected with the virus.
(WHO Media Statement: Knowing the risks for
COVID-19, 2020).

Complications, risk factors and mortality rate
of COVID-19

It is noted that COVID-19 can prompt severe lung
injury leading to acute respiratory distress
syndrome (ARDS), particularly in older patients
and those with comorbidities. Patients suffering
from interstitial lung diseases (ILDs) could also be
at an increased risk of experiencing a rapid
eruption of the disease due to COVID-19.
However, this hypothesis is based on causal
diseases and the median age of a population,
which is commonly above 60 years (Guiot et al.,
2020). The clinical spectrum of COVID-19
contrasts widely, from asymptomatic disease to
‘J18.9 Pneumonia, unspecified organism’ and life-
threatening complications, which includes acute
respiratory distress syndrome (ARDS),
multisystem organ failure, and ultimately death

(Berenguer et al., 2020). While men and women
have the same prevalence of COVID-19, men with
COVID-19 are more at risk for worse outcomes
and death, independent of age (Jin et al., 2020).
Early identification of risk factors
for critical conditions is urgently needed, not only
to identify the defining clinical and epidemiological
characteristics with greater accuracy but also to
simplify the appropriate supportive care and
prompt access to the intensive care unit (ICU) if
required (Jin et al., 2020). According to Himmels
et al. (2020), increasing age was found to be the
strongest conjecturer of death due to COVID-19
complications. Male gender, number of and
severity of most comorbidities were found to be
significant predictors of COVID-19-related death.
Ethnicity other than white was consistently
associated with modest but increased risk of
death, with Blacks having the highest risk of
death. A study by Himmels et al. (2020) found an
increased risk of death with an increasing degree
of deprivation. Other comorbidities such as
chronic renal failure or kidney disease, diabetes
mellitus type | and Il, dementia, chemotherapy,
organ transplant patients, severe
immunodeficiency, cerebral palsy, and Down
syndrome were reported as the strongest
predictors of COVID-19 related death (OR/HR
>=3) (Himmels et al., 2020).

Association of ‘J18.9 Pneumonia, unspecified
organism’ with COVID-19

According to the Centre for Disease Control and
Prevention (CDC), in the United States, the
common causes of viral ‘J18.9 Pneumonia,
unspecified organism’ are influenza, respiratory
syncytial virus (RSV), and SARS-CoV-2 (the virus
that causes COVID-19). A common cause of
bacterial ‘J18.9 Pneumonia, unspecified organism’
is Streptococcus pneumonia (pneumococcus).
(Causes of ‘J18.9 Pneumonia, unspecified
organism’ CDC, 2020) Because ‘J18.9
Pneumonia, unspecified organism’ caused by
SARS-CoV-2 is similar to idiopathic interstitial
‘J18.9 Pneumonia, unspecified organism’ (lIP), as
a result, this often makes the diagnosis difficult
(Fuijita, 2020).

In terms of section 67 of the Medical Schemes
Act, the Minister of Health published an
amendment to the regulations in Notice 515 in
Government Gazette 43295 (CMS, 2020); after a



submission by the CMS to include COVID-19 as a
Prescribed Minimum Benefit (PMB). COVID-19
infection may result in various complications, and
most of the complications are included in the
PMBs and should be treated as specified for the
specific condition. One of the most common
complications of COVID-19 infection, ‘J18.9
Pneumonia, unspecified organism’ is a PMB
condition under the diagnosis and treatment pairs
(DTP) code 903D. This DTP refers to “bacterial,
viral, fungal pneumonia.” The treatment
component for this condition is specified as
“Medical Management, Ventilation.”

All medical schemes are required by law to pay
for the diagnosis, treatment & care costs for this
condition in full, irrespective of plan type or option.
Medical schemes are not allowed to fund PMB
conditions from a member's medical scheme
savings account, as this is not in line with the
PMB regulations.

In a study conducted by Heugel, Martin,
Kuypers, and Englund in 2007, it was found
that coronavirus might also play a pathogenic role
either on its own or possibly with a bacterial
pathogen in thelower respiratory tract
disease among children without  the primary
cardiopulmonary disease, immunosuppression, or
a history of prematurity. The clinical cases they
reported on provided a clinical description of
radiographically confirmed coronavirus-associated
pneumonia in  previously healthy children.
Additionally, another case demonstrated
that coronavirus-associated pneumonia could
have substantial clinical outcomes, resulting in
infant intensive care unit admissions even
among children without chronic primary health
issues (Heugel, Martin, Kuypers, and Englund,
2007).

Hospital length of stay for ‘J18.9 Pneumonia,
unspecified organism’ with and without COVID
19

According to the report by the American Journal of
Managed Care, patients who presented to the
hospital with pneumonia, intensive care unit stays
increased their time spent in the hospital by 50
percent, bringing their length of stay to 7.2 days
(Bai, 2018). The report from the National Hospital
Care Survey (2014) only included patients who
were hospitalised primarily for ‘J18.9 Pneumonia,
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unspecified organism’ and there were three report
insights, which stated the following; ‘J18.9
Pneumonia, unspecified organism’
hospitalisations made up 2.1 percent of all
discharges, with 46.7 percent of hospitalisations
happening in patients 65 years and older; visits to
the emergency department due to ‘J18.9
Pneumonia, unspecified organism’ were 0.5
percent of all emergency department visits, with
46.1 percent of them happening in patients under
15 years old. The study found the average length
of stay in the hospital was 4.2 days for
pneumonia, which is not associated with COVID-
19. The shortest length of stay was 3.1 days for
patients under 15 years old, and the longest
length of stay of 4.6 days for patients 65 years
and older (Knowles, 2020).

Contrary to this, since the first identified case of
COVID-19 in South Africa (SA) on 5 March 2020,
the number of confirmed cases has rapidly
increased, and as of 20 September 2020
amounted to 659 656 (Audley et al., 2020). One in
five people with confirmed COVID-19 requires
hospitalisation. In most cases, the indication for
hospitalisation is hypoxemia requiring
supplemental oxygen therapy, the duration of
which ranges from days to months, putting
tremendous strain on hospital infrastructure,
particularly central oxygen supply. Patients
hospitalised with COVID-19 have varying levels of
supplemental oxygen requirements (Audley et al.,
2020)..

Causes/ risk factors of readmissions in

patients with COVID 19

According to Rokadiya, Gil, Stubbs, Bell &
Herbert, R. (2020), clinical outcomes from
hospitalised patients with COVID-19 are poor,
with a reported mortality rate of 21%. Age, sex,
comorbidities, ethnicity, and deprivation, have all
been shown to correlate with worse outcomes in
patients with COVID-19; however, the outcomes
of hospitalised patients once discharged remains
unknown. (Rokadiya S., Gil E., Stubbs C., Bell D.,
Herbert R. 2020), The authors conducted a study
where these outcomes were investigated in all
patients with COVID-19, once discharged, were
referred to the Home Referral Team (HRT), a
team of clinicians specialising in General Practice
who would follow up patients with a phone call
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either daily or every three days depending on
COVID severity unless discharged to a care home
or another treatment centre.

Demographic, clinical, biochemical, and
radiological metadata were retrospectively
collected and interrogated for all medical patients
with confirmed SARS-CoV-2 infection between
09/03/2020 and 30/04/2020. SARS-CoV-2 PCR
tests were performed on 1911 patients, 729 of
whom (38%) tested positive, 391 of whom were
discharged. Out of these patients, 39 patients
returned to the hospital emergency department,
with 25 of them requiring readmission. Readmitted
patients were further divided into those with
dyspnoea as their primary complaint. The median
age of the re-admitted group was higher at 73
years (IQR 58-82) compared to discharged
patients of 59 years (IQR 48-76). Sex distribution
was 60% male (15/25) in the readmission group
versus 58.8% female (429/729) in all COVID-19
patients, and ethnicity was predominantly of
Black, Asian, or Minority Ethnic (BAME)
background in both groups with absolute 62.5%
discharged vs. 57.1% readmission. Biomarker
results were similar in both groups. Of those re-
admitted; two patients required Intensive Care
management, three patients died, and three
further patients were discharged home as part of
their end-of-life care. (Rokadiya S., Gil E., Stubbs
C., Bell D., Herbert R., 2020). This highlights
some of the risk factors of readmissions among
patients with COVID 19 who have been
discharged.

Previous studies

A study by (Chen et al., 2020) to clarify the
epidemiological and clinical characteristics of
2019-nCoV pneumonia, it was found that, of the
99 patients with 2019-nCoV pneumonia. The
average age of the patients was older than 50
years at 55.5 years (SD 13.1), the patients mainly
included males than females, 67 and 32 women,
respectively. Patients with clinical manifestations
of fever were 83%, the cough was 82%, shortness
of breath was 31%, muscle ache were 11%,
confusion was 9%, the headache was 8%, sore
throat was 5%, rhinorrhea were 4%, chest pain
was 2%, diarrhoea was 2%, and nausea and
vomiting were 1%. Based on radiographic imaging
Examination, 75% of patients showed bilateral
pneumonia, 14% of patients showed multiple

mottling and ground-glass opacity, and 1% of
patient had a pneumothorax.

Another study conducted by (Garcia-Vidal et al.,
2020) assessed 989 consecutive adults with
COVID-19 who either had been discharged or
died during the review period. The study mainly
included males, 552 (55.8%) were male; the
median (IQR) age was 62 years.

Legislative requirement

The Medical Schemes Act No 131 of 1998 makes
it mandatory for medical schemes to cover costs
for the diagnosis, treatment, and care of a defined
set of benefits (Willie, 2020). The prescribed
minimum benefits (PMBs), regardless of the
benefit option members have selected. PMBs
include any medical condition that meets the
definition of an emergency, a limited set of 270
medical conditions, and 26 chronic conditions,
defined in the Chronic Disease List (CDL). The
CDL specifies medication and treatment for the
chronic conditions that are covered as PMBs. This
law ensures that patients with chronic conditions
are not risk-rated.

‘J18.9 Pneumonia, unspecified organism’ and
COVID-19 as Prescribe Minimum Benefit
(PMB)

The Ministry of Health, in terms of section 67 of
the Medical Schemes Act, published an
amendment to the regulations in Notice 515 in
Government Gazette 43295 (CMS, 2020); after a
submission by the CMS to include COVID-19 as a
PMB. COVID-19 infection may result in various
complications. Most of the complications are in
any event included in the PMBs list of conditions
and should be treated as specified for the specific
condition. One of the most common complications
of COVID-19 infection — ‘J18.9 Pneumonia,
unspecified organism’ is a PMB level of care.

Medical schemes are required as per the
Medical Schemes Act 131 of 1998' (MSA) to pay
for the diagnosis, treatment, and care for all PMB
conditions and these must be covered in full,
irrespective of plan type or option. Furthermore,
medical schemes are not allowed to fund PMB
conditions from the medical savings account.
Funding PMBs from the medical savings account
is prohibited as it is against the PMB regulations
and Code of conduct (CMS, 2013).



Study objectives

‘J18.9 Pneumonia, unspecified organism’ is
among the top five reasons for admissions in
medical schemes and among the most common
conditions encountered worldwide. Studies have
shown that chronic conditions such as
hypertension and diabetes could significantly
increase the risk of severity and fatality in COVID-
19 patients so as Pneumonia Clinical
characteristics of COVID-19 related pneumonia
patients have been shown in recent studies
(Wang et al., 2020; Chen et at, 2020; Zhu et al.,
2020). ‘J18.9 Pneumonia, unspecified organism’
is reported to be one of the complications of
COVID-19. The current study assessed
characteristics and risk factors of patients
admitted for COVID-19 and ‘J18.9 Pneumonia,
unspecified organism’ and other non-COVID-19
related conditions.

METHODOLOGY
Study design

The study design was a descriptive cross-section
analysis of a restricted medical scheme’s" claims
information. The review period was claims
received between January and August 2020.
Inclusion criteria for COVID-19 admissions were
patients that had a laboratory-confirmed (RT —
PCR assay) COVID-19. The World Health
Organization (WHO) defines ICD-10 codes
‘U07.1’ and ‘U07.2’ as follows (WHO, 2020):

An emergency ICD-10 code of ‘U07.1 COVID-19,
virus identified’ is assigned to a diagnosis of
COVID-19 confirmed by laboratory testing; An
emergency ICD-10 code of ‘U07.2 COVID-19,
virus not identified’ is assigned to a clinical or
epidemiological diagnosis of COVID-19 where
laboratory confirmation is inconclusive or not
available. Both U07.1 and U07.2 may be used for
mortality coding (cause of death).

The secondary was patients who had a hospital
admissions diagnosis linked to any form of
pneumonia, mainly ICD-10 Diagnosis J18.9. Box
1 below depicts the diagnosis distribution of
different types of pneumonia. ICD-10 Diagnosis
J18.9 accounted for nearly two-thirds of
admissions. The last criterion was other types of
admissions diagnosis. Predictors of readmissions
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were modeled using logistic regression. For this
study, readmissions, as was defined, are
readmissions within 30 days of the first admission.

Statistical analysis

Categorical variables were described by means of
frequency counts and percentages. Continuous
variables were smamrised and mean, median,
and interquartile range (IQR) values reported.
Differences between continuous variables was
used by means of t-test and proportions between
categorical variables were done using the x2 test,
although the Fisher exact test was used when the
data were limited. Statistical analyses were
performed using STATA 14 and SAS 9.4 (North
Carolina, USA). The relationship between
demographic characteristics, risk factors and
hospitalisation were modelled using a logistic
regression model.

RESULTS
Demographic characteristics

The analysis covered a total of 1 159 close
scheme patients who were admitted to private
hospitals with a median age of 55 (IQR 47-65)
years. Table 1 depicts the different demographic
characteristics of COVID-19-confirmed diagnosis,
‘J18.9 Pneumonia, unspecified organism’ and
other non-COVID-19 related admissions, stratified
by risk factors such gender and age bands,
outcomes (deaths), and admitting facilities.
Females made up sixty two percent (n = 719) of
study participants. Sixty-four percent (n = 360) of
all confirmed COVID-19 diagnoses were females,
while fifty-eight percent (n =283) of nhon-COVID-19
diagnoses were females and sixty-six percent
(n=76) among ‘J18.9 Pneumonia, unspecified
organism’ patients were females. Among COVID-
19 confirmed-patients, 51.8% were aged 55 years
or older, compared to 46.3% and 45.2% non-
COVID-19 and ‘J18.9 Pneumonia, unspecified
organism’ patients, respectively. Table 1 further
depicts that 22% of Pneumonia-unspecified
admissions potentially developed into COVID-19
diagnoses. Furthermore 12% of COVID-19
changed to Pneumonia cases. Other types of
admissions that changed into either COVID-19 or
Pneumonia accounted for 9 and 2 percent,
respectively. Thus, 89 percent of admissions
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ICD-10 Primary Admission Diagnosis Diagnosis Description Y%

J1889 Pneumonia, unspecified 74%
J18.0 Bronchopneumonia, unspecified 16%
J18.1 Lobar pneumonia, unspecified 4%
J18.8 Other pneumonia, organism unspecified 4%
J18.2 Hypostatic pneumonia, unspecified 0%

Box 1: Distributions of Pneumonia admissions diagnosis codes

Table 1. Demographic characteristics [n]

Gender

Female 360 283 76 719 X?=5.2472, p=0.0725
Male 198 203 39 440

Age groups

< 35 years 30 58 17 105 X*=28.0067,
35-44 years 80 66 12 158 Pt
45-54 years 163 137 34 334

55-64 years 155 108 25 288

65+ years 130 117 27 274

Admitting facility

General Ward 139 258 60 457 X*=187.6011,
High Care 104 103 26 233 P00t

ICU 74 81 15 170

Other types of admitting 241 44 14 299

facilities.

Discharge status

Emergency use of U07.1 0 43 26 69 X*=106.8735,
Other physical therapy 0 1 0 1 p <.0001
‘J18.9 Pneumonia, 68 11 3 82

unspecified organism’

unspecified

Other types of diagnosis 490 431 86 1007

Outcomes

Deceased 96 48 8 152 X?=16.4897,
Alive 462 438 107 1007 Rt

Grand Total 558 486 115 1159
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Table 2. Inpatient days and risk benefits paid [median (interquartile range)

Emergency use of U07,1
General Ward
Inpatient days

High Care Risk benefit paid (R)
Inpatient days
ICU Risk benefit paid (R)

Inpatient days
Other types of admitting facilities

Inpatient days
Other types of diagnosis
General Ward

Inpatient days

High Care Risk benefit paid (R)
Inpatient days
ICU Risk benefit paid (R)

Inpatient days
Other of admitting facilities

Inpatient days
‘J18.9 Pneumonia, unspecified organism’ unspecified
General Ward

Inpatient days

High Care Risk benefit paid (R)
Inpatient days
ICU Risk benefit paid (R)

Inpatient days
Other of admitting facilities
Inpatient days

** excludes extremal events.

changed into other diagnoses other than
Pneumonia or COVID-19 at the discharge phase.

Utilisation of services

Table 2 depicts utilisation statistics of health
facilities for the three admission categories.
Extreme events where a risk-benefit was paid,
and inpatient days were higher than the 90th
percentile were excluded from the analysis.
Patients admitted for COVID-19 were chiefly
admitted in the “other” type of admitting facilities,
compared to those admitted in the general ward,

Risk benefit paid (R)

Risk benefit paid (R)

Risk benefit paid (R)

Risk benefit paid (R)

Risk benefit paid (R)

Risk benefit paid (R)

129 28 454 (18 262 -48 403)
7 (4 -10)

64 970 80 (59 770 -153 145)
9 (7 -13)

10 19 4564 (86 970 -229 144)
13 (11 -16)

248 31 108 (18 388 -62 385)
7 (4 -10)

359 19 900 (11 434 -40 540)
4(3-7)

92 42 728 (21 086 -88 282)
7 (3-11,17)

49 82 407 (46 306 -160 628)
8 (6 -13)

105 10 847 (1 479 -39 414)
6 (4-11,5)

20 23 288 (13 780 -30 845)
6 (4 -8,5)

12 53 556 (38 004 -130 002)
7 (5-8)

3 48 029 (20 856 -168 485)
6 (3 -18)

14 17 398 (1 677 -34 412)
5 (9,5 -13)

high care, and ICU. The admission rates were 55
percent, 29 percent, 14 percent and 2 percent,
respectively. ‘J18.9 Pneumonia, unspecified
organism’ admissions were chiefly in the general
ward, compared to high care, ICU, and other
types of admission.

The hospitalisation rates or the facility were 41
percent, 24 percent, 6 percent, and 29 percent,
respectively. For ICU types of admissions, there
were nearly three times more ‘J18.9 Pneumonia,
unspecified organism’ admissions compared to
COVID-19 admissions, 6 percent vs. 2 percent.
However, COVID-19 ICU inpatients stayed longer
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Figure 1. Inpatient days by primary admission
ICD-10 diagnosis category and admitting
(restricted to 90™ percentiles)

than ‘J18.9 Pneumonia, unspecified organism’
diagnosis, with median inpatient days of 13 and 6
days, respectively. A similar phenomenon was
also observed in high care admissions, where the
median inpatient days was 9 days vs. 7 days,
respectively.  The distribution spread in the
expenditure per event was wider in an ICU setting
with COVID-19 admissions at a 75th percentile
higher than the other admission facilities, which
was nearly R230 000. The second highest was
for ‘J18.9 Pneumonia, unspecified organism’
admissions, which was nearly R670 000, another
type of admitting facilities attracted 75th percentile
expenditure per event of just over R160 000. It
should be noted, however, that ‘J18.9 Pneumonia,
unspecified organism’ admissions in an ICU
setting were proportionally small, compared to the
two groups.

Figures 1 and 2 show a box and whisker plot of
inpatient days by admitting facility and risk
benefits paid. Variability in the inpatient days and
risk-benefit paid per event was more evident in
COVD-19 admissions and Other types of
admissions compared to ‘J18.9 Pneumonia,
unspecified organism’ admissions.

Admission trends

Figure 3 depicts trend data in respect of the
number of admissions of a select set of admission
diagnoses. The results show an increase in
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Figure 2. Risk benefits by primary admission
ICD-10 diagnosis category and admitting facility
type (restricted to 90" percentiles)

T
300000

admissions during June and the number of
admissions picked in July. It was also evident
from the data that some confirmed COVID-19
diagnoses were observed during June. This
picked up in July where COVID-19 accounted for
almost more than half of COVID-19 admissions.
50% and 47% of diabetes type 1 & 2 and ‘J18.9
pneumonia, unspecified organism’ admissions,
respectively. During August, the figures declined
for all three conditions. The increase observed in
July is also consistent with the increase observed
at the national level, like the downward trend
noted in August.

Primary admission and discharge diagnosis

Table 3 and 4 below show the top 10 primary and
discharge ICD-10 diagnosis codes for patients
admitted for COVID-19, ‘J18.9 Pneumonia,
unspecified organism’ and other conditions.
Among the main reasons for primary admission
were confirmed diagnosis or case of COVID-19
(emergency use of U07.1: confirmed COVID-19
cases or diagnosis). Emergency use of U07.1
(confirmed COVID-19 cases or diagnosis) was
also the most prevalent primary discharge
diagnosis in hospitals. This might be associated
with patients who still had COVID-19 but were
discharged to recover under home-based care.
The other primary admission diagnoses included
pneumonia - unspecified, Unspecified acute lower
respiratory infection,



Willie and Motsepe. 009

60.00%

-~ 52%
50.00% “x 50%

40.00%
30.00%
28%

20.00%

% of admissions

10.00%

0.00% 1%
Jan Feb Mar Apr May Jun Jul Aug

- 0,
10.00% Month

““““ COVID-19 Confirmes cases —— Diabetes 1&2 Pneumonia

Figure 3. Number of admissions of ‘J18.9 Pneumonia, unspecified organism’
patients by month and admission diagnosis category

Table 3. Primary admission and discharge diagnosis - Top 10: counts

ICD-10 Code ICD-10 Description N %

uo7.1 Emergency use of U07.1 558 48

J18.9 Pneumonia, unspecified 115 10

J22 Unspecified acute lower respiratory infection 44 4

J12.8 Other viral Pneumonia 35 3

J80 Adult respiratory distress syndrome 22 2

J18.0 Bronchopneumonia, unspecified 21 2

A09.9 Gastroenteritis and colitis of unspecified origin 15 1

R06.0 Dyspnoea 13 1

uo7.2 Emergency use of U07.2 13 1

J96.99 Respiratory failure, unspecified 11 1

Other viral ‘J18.9 Pneumonia, unspecified Table 4 shows that Isolation, Pneumonia-
organism’ adult respiratory distress, syndrome, unspecified, Emergency use of U07.1, Essential
Broncho’J18.9 Pneumonia, unspecified organism’ (primary) hypertension Dependence on a

-unspecified. respirator, dyspnoea, and special screening
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Table 4. Primary discharge diagnosis - Top 10: counts

ICD-10 Code ICD-10 Code description N %
Z729.0 Isolation 110 9.5
J18.9 Pneumonia, unspecified 82 7.1
uo7.1 Emergency use of U07.1 69 6.0
110 Essential (primary) hypertension 64 5.5
799.1 Dependence on respirator 38 3.3
R06.0 Dyspnoea 33 2.8
Z11.5 Special screening examination for other viral diseases 31 2.7
uo7.2 Emergency use of U07.2 30 2.6
Jao Adult respiratory distress syndrome 29 2.5
Z03.8 Observation for other suspected diseases and conditions 29 25
90.0%
80.0%
@ 70.0% N\,
2 60.0%
2 50.0%
® 40.0% —
s 30.0%
= 20.0%
10.0% -
0.0% I
1 2 3 3+
——Emergency use of U07.1 77.3% 19.9% 1.8% 1.0%
——Qther 44 7% 32.0% 10.2% 13.1%
Pneumonia unspecified 79.5% 13.6% 6.8%

——Emergency use of U07.1

—QOther

Number of admissions

Pneumonia unspecified

Figure 4. Number of admissions by admission type categories identification category

examination for other viral diseases were among
the most prevalent primary discharge diagnoses.

Readmission rates by COVID-19 identification
category

Figure 4 below depicts the number of admissions
per patient over the review period. Four groups
were compared, namely, those who were

admitted for COVID-19, Pneumonia, other types
of diagnosis, and at the consolidated level. The
three groups were statistically significant (Mantel-
Haenszel Chi-square=25.44, p<0.0001).
Significantly more of the patients were admitted
only once: 79.5 percent, 77.3 percent, and 44.7
percent for Pneumonia, COVID-19, and other
types of admissions, respectively. More COVID-
19 diagnoses were admitted twice compared to
those that were initially admitted for pneumonia,
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Figure 5. Number of deaths by age category

19.9% and 13.6%, respectively. This trend was,
however, reversed when looking at patients that
were admitted three times, 1,8% compared to
6.8%, respectively.

Mortality

Figure 5 below shows a mortality rate of 13%, and
this was proportional to the older age bands
where the age band 65+ years accounted for 5%
of deaths. The age band 45-54 years accounted
for nearly a quarter of patients that survived.

Multiple logistic regression model

The outcome variable was the readmission rate of
patients admitted to a private hospital facility.
Independent variables included age (5 age

bands), gender (Male vs. Female), admitting
facility (general ward, high care, and ICU), and
primary diagnosis at admission (confirmed
COVID-19 diagnosis, ‘J18.9  Pneumonia,
unspecified organism’ confirmed case and other
types of cases.

Table 5 depicts the results of a logistics
regression model. The results show that the
primary diagnosis age and admitting facility were
statistically significant to the outcome variable.
Patients in the age band < 35 years were
associated with a decreased risk of readmission,
compared to age band 45-54 years and 55-64
years (OR=0.659 CI: 0.392 -1.108, p=0.0393)
which was statistically significant and (OR=0.686
Cl: 0. 0.402 -1.17, p=0.094) which was marginally
significant, respectively. Female patients were
associated with an increased risk of readmission
compared to male patients (OR=3.44 CI: 2.478 -
4.779, p<0.001). Lastly, the ICU admission facility
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Table 5: Logistic regression: Outcome variable readmission rates

Gender category Ref (Female) Male 1.099 (0.82 -1.462) 0.5367
Primary Admission Diagnosis Other 3.441 (2.478 -4.779) <.0001
Category (Ref COVID-19 Pneumonia, 1.179 (0.676 -2.057) 0.084
positive) unspecified
Age category 35-44 years 1.036 (0.584 -1.84) 0.2873
45-54 years 0.659 (0.392 -1.108) 0.0393
Ref (< 35 years) 55-64 years 0.686 (0.402 -1.17) 0.0944
65+ years 1.057 (0.628 -1.78) 0.1427
Admission facility type General Ward 0.57 (0.381 -0.852) 0.1816
Ref (ICU) High Care 0.797 (0.511 -1.245) 0.1708
Other 0.430 (0.263 -0.703) 0.0046
was associated with a decreased risk of greater severity and mortality in patients with both
readmissions compared to another type of COVID-19 and SARS. Among COVID-19

admitting facilities (OR=0.430 Cl 0.263 -0.703,
p=0.005); this was statistically significant.

DISCUSSION

This study sought to assess the characteristics of
patients admitted to the hospital for COVID-19,
‘J18.9, Pneumonia, unspecified organism’ and
other types of diagnosis. This study found that the
median age of pneumonia patients admitted to the
hospital for COVID-19 was 55 (IQR 47-65) years.
This demographic of patients was consistent with
a study conducted by Chen et al. (2020), who
studied the epidemiological and clinical
characteristics of 2019-nCoV pneumonia. Their
study found that the average age of the patients
was 55.5 years (SD 13.1), including 67 men and
32 women. Our study found that significantly
more of admitted pneumonia patients were
females, which consisted of nearly two-thirds of
admissions. COVID-19 is generally characterised
with a higher effect on older
patients. Furthermore, demographic
characteristics such as age and gender have
been found to increase the risk of COVID-19,
mainly in older patients. A study by Jin et al.
(2020) revealed that older age and a higher
number of comorbidities were associated with

confirmed-patients, 51.8% were aged 55 years or
older, compared to 46.3% and 45.2% non-COVID-
19 and ‘J18.9 Pneumonia, unspecified organism’
patients, respectively. These findings are in
contrast with a study done by Garcia-Vidal et al.
(2020), who assessed 989 consecutive adults with
COVID-19 who either had been discharged or
died during the study period. Their study found
that more of the patients were males 552 (55.8%)
and were slightly older than 60 years; the median
(IQR) age was 62 years.

The study found that 22 percent of Pneumonia-
unspecified admissions changed into a COVID-19
diagnosis. Studies have, however, depicted that
pneumonia is a complication from COVID-19. The
COVID-19 is caused by severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) virus that
causes pneumonia; however, in more severe
cases, it affects other organs (Jager et al., 2020).
According to the Centre for Disease Control and
Prevention (CDC), in the United States, the
common causes of viral ‘J18.9 Pneumonia,
unspecified organism’ are influenza, respiratory
syncytial virus (RSV), and SARS-CoV-2 (the virus
that causes COVID-19). Our study found that
indeed pneumonia could change to a COVID-19
diagnosis, thus emphasising the reliance and
reliability in the primary admissions and primary
discharge diagnosis, which is more reliable.



Our study found that only 12 percent of COVID-
19 diagnosis changed into a Pneumonia
diagnosis. This is consistent with the literature in
that COVID-19 patients can present as
asymptomatic, mild upper respiratory tract
disease, or potentially severe pneumonia
(Bruminhent et al., 2020). According to Zhu et al.
(2020), SARS-CoV-2 is an emerging respiratory
virus that commonly causes tract infection and is
occasionally complicates to severe pneumonia.
Bruminhent et al. (2020) classified nearly seventy
percent COVID-19 patients as having upper
respiratory tract infection, just over fifteen percent
as having a viral syndrome (15.1%), and just over
ten percent as having pneumonia (11.3%), or
asymptomatic infection (3.8%). The main finding
and key insights from our study are that the
reverse is also true in that pneumonia could
complicate or changed to a COVID-19 diagnosis.
Thus, depicting pneumonia as a potential risk
factor associated with COVID-19. Clinical
characteristics of COVID-19 related pneumonia
patients have been shown in recent studies
(Wang et al., 2020; Chen et al., 2020; Zhu et al.,
2020). A few studies have also indicated
instances of cases where COVID-19 causes
pneumonia and fatal respiratory distress (WHO,
2020). Other types of admissions that changed to
either COVID-19 or pneumonia accounted for 9
and 2 %, respectively. This study further depicted
a close relationship between pneumonia and
COVID-19 in terms of health care utilisation rates.
The study found a similar risk of admissions
where the rate readmissions were at least twice
was just over a fifth, 22.6% for COVID-19
readmissions and 20.4% pneumonia
readmissions, respectively. This further depicts
similar characteristics between pneumonia and
COVID-19.

COVID-19 ICU inpatients stayed longer than
‘J18.9 Pneumonia patients, unspecified organism’
diagnoses, with median inpatient days of 13 and 6
days, respectively. According to the report by the
American Journal of Managed Care, patients who
are admitted to hospital for pneumonia, intensive
care unit stay increased time spent in the hospital
by half, resulting to a length of stay to 7.2 days
(Bai, 2018). Patients admitted for COVID-19 were
chiefly admitted in the “other” type of admitting
facilities compared to those admitted in the
general ward, high care, and an intensive care
unit. The respective admission rates were, 55%,
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29%, 14% and 2% respectively. A study by
Bruminhent et al. (2020) depicted a similar trend
in so far as intensive care admissions are
concerned, which accounted for 1.9%, the
remaining 98.1% were admitted in the general
ward.

‘J18.9 Pneumonia, unspecified organism’
admissions were chiefly in the general ward,
compared to high care, intensive care, and other
types of admission. The hospitalisation rates by
admitting facility type were 41%, 24%, 6%, and
29%, respectively. For intensive care types of
admissions, there were nearly three times more
‘J18.9  Pneumonia, unspecified organism’
admissions compared to COVID-19 admissions,
6% vs. 2%. However, COVID-19 ICU inpatient
stay was longer than ‘J18.9 Pneumonia,
unspecified organism’ diagnosis, with median
inpatient days of 13 and 6 days, respectively.

Our study shows a similar length of stay in ICU
compared to China, which is higher than in
countries outside China. ICU length of stay was
reported by eight studies—four each within and
outside China—with median values range from 6
to 12 and 4 to 19 days, respectively (Eleanor et
al., 2020). The median lengths of stay in the
hospital for COVID-19-related admissions and
other types of admissions were similar at just
under eight days, as were the median costs per
event. The study found that some pneumonia
patients were subjected to co-payments as, in
some instances, the medical scheme did not
cover the whole amount claimed. This was slightly
significantly lower in COVID-19-related
admissions. COVID-19 has been declared as a
PMB condition that schemes need to cover the
treatment cost (CMS, 2020). Similarly, Pneumonia
patients are also a PMB condition. It is therefore
worrying that some members were subjected to
co-payments as high as 7% of the amount
claimed.

The logistic regression results showed that
primary diagnosis age and admitting facility were
statistically significant to the outcome variable-
readmissions. The study found that patients in the
age band < 35 years were associated with a
decreased risk of readmission. Female patients
were associated with an increased risk of
readmission compared to male patients; the ICU
admission facility was associated with a
decreased risk of readmissions compared to
another type of admitting facilities. These findings
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were consistent with the literature; a study by
Donnelly et al. (2020) showed that within two
months of discharge, 354 patients (19.9%) who
survived  COVID-19  hospitalisation  were
readmitted. The most common readmission
diagnoses were COVID-19 (30.2%), sepsis
(8.5%), pneumonia (3.1%), and heart failure
(3.1%).

Himmels et al. (2020) assessed the risk factors
for ICU admissions due to COVID-19, but
information on ICU admission was only provided
by a single study with descriptive information. Age
was found to be the strongest predictor of severe
COVID-19, with a dose-response relationship
between increasing age and increased risk of ICU
admission. Moreover, male sex, morbid obesity
(BMI>40), heart failure, and diabetes were
associated with three increased risks for severe
COVID-19 (Himmels et al., 2020).

In addition to a COVID-19 and Pneumonia -
related primary diagnosis, the study found that
dyspnoea was one of the symptoms of admission.
Dyspnoea which is also known as shortness of
breath or breathlessness, is a subjective
awareness of the sensation of uncomfortable
breathing. A study by Leitmeyer et al. (2020)
showed that a dry cough, chest pain and
dyspnoea were prominent in patients with lower
respiratory tract symptoms on admission. The
other diagnosis for admission were Unspecified
acute lower respiratory infection, Other viral
Pneumonia, Adult respiratory distress syndrome,
Bronchopneumonia, unspecified - Gastroenteritis,
and colitis of unspecified origin. The study found
that Pneumonia patients admitted to the hospital
were susceptible to other chronic conditions such
as essential (primary) hypertension.

CONCLUSION

This study revealed evidence that patients
admitted for other types of diagnosis changed into
a COVID-19 or Pneumonia diagnosis. The risk
was, however, higher in changing to a COVID-19
type of diagnosis at discharge. It is concerning
that some COVID-19 patients are readmitted
more than once, and lastly, that risk factors such
as age and gender were found to be predictors of
readmissions. The study found that restricted
scheme patients admitted for COVID-19 have the
potential of changing to ‘J18.9 Pneumonia,
unspecified organism’ diagnosis.

The study also showed some evidence that
patients who were admitted for ‘J18.9 Pneumonia,
unspecified organism’ changed to a COVID-19
diagnosis. The study also revealed evidence that
patients admitted for other types of diagnosis
changed to a COVID-19 or Pneumonia diagnosis.
The risk was however higher in changing to a
COVID-19 diagnosis at discharge stage. Risk
factors such as age and gender were found to be
predictors of readmissions. One of the main key
findings of this study was evidence that COVID-19
patients were readmitted more than once, thus
depicting, heightened risk of clinical deterioration
on these patients. Thus, indicating a need for
continued care post first admission.

Limitations and future research

The study did not conduct a comprehensive
analysis of condition-specific readmissions,
furthermore, the study did not consider severity
and comorbidities among patients that were
admitted in hospitals, these key attributes could
certainly enhance the findings of this study. An
industry-wide study could certainly provide better
insight at the industry level could assist
policymakers to make an informed decision on
key interventions on COVID-19, pneumonia-
related admissions. Future research should entail
detailed analysis and audit of discharge diagnosis,
including those that are related to mortality.
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Endnotes

" The Act that governs medica schemes in South Africa

ii A restricted medical scheme is one does not open to the
public for membership: it is often restricted to groups of
people such as employees of a particular company or
industry. These schemes are subject to the same
regulations as open schemes, and also are governed by the
Medical Schemes Act of 1998.
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