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Objectives: To describe the clinical profile and outcomes of hospitalized patients with coronavirus disease 2019
(COVID-19) across the spectrum of disease severity.

Methods: This retrospective study included adult patients with confirmed COVID-19 infection admitted to a
referral hospital. Descriptive statistics, tests for trend, Kaplan-Meier curve and log-rank test were used to compare
characteristics and outcomes across disease severity categories.

Results: Of 1500 patients with COVID-19, 14.8% were asymptomatic, 13.5% had mild disease, 36.6% had mod-
erate disease, 12.3% had severe disease and 22.7% had critical disease. Asymptomatic patients were admitted for
a concurrent condition or for isolation. Patients aged >60 years, male gender and with co-morbidities had more
severe disease. Fever, cough, shortness of breath, malaise, gastrointestinal symptoms and decreased sensorium
were more common in patients with severe disease. Bilateral pulmonary infiltrates were common (51.1%), with
sicker patients having more abnormal findings. The overall mortality rate was 15.1%. Adopting a symptom-based
strategy reduced the length of hospitalization from a median of 13 [interquartile range (IQR) 7-21] days to 9
(IQR 5-14) days.

Conclusion: The clinical profile and outcomes for this cohort of patients with COVID-19 was consistent with
published reports. Asymptomatic infection was common, and universal testing may be a valuable strategy in the
correct context, given the implications for infection control. A symptom-based strategy was found to reduce the
length of hospitalization considerably.

Introduction adapted to structural and resource limitations with changes in policies.
However, despite this, the Philippines remains the most affected country
in the Western Pacific Region, reporting the highest cumulative number

of cases of COVID-19 and associated deaths as of 22 December 2021

Coronavirus disease 2019 (COVID-19) is caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), and has resulted

in a pandemic infecting more than 273 million people worldwide
(World Health Organization, 2021a). With the pandemic in its second
year, much research has been undertaken to understand viral pathogen-
esis, transmission, and risk factors for disease progression and mortality
(World Health Organization, 2021b). Governments and hospitals have

(World Health Organization, 2021c).

Most published data on COVID-19 have originated from West-
ern and high-income countries. The largest published study from the
Philippines is a multi-centre study with 10,881 participants, which
focused on neurologic manifestations among patients with COVID-19
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(Espiritu et al., 2021). Another study investigated 500 patients from an
infectious disease referral hospital in Manila, and compared the clini-
cal profile and outcomes among healthcare workers (HCWs) and non-
HCWs (Agrupis et al., 2021). Other studies from the Philippines de-
scribed experiences early in the pandemic, had small study sizes, and
excluded asymptomatic individuals (Edrada et al., 2020; Abad et al.,
2021; Salamat et al., 2021; Soria et al., 2021). Approximately 25% of
cases of COVID-19 are asymptomatic (Alene et al., 2021), and this pop-
ulation has the potential to drive community transmission and strain
healthcare resources. At the University of the Philippines-Philippine
General Hospital (UP-PGH), asymptomatic infections are often identi-
fied through universal testing (i.e. SARS-CoV-2 testing regardless of in-
dication for admission or presence of symptoms). Due to uncertainties
early in the pandemic, patients with mild COVID-19 and asymptomatic
patients were sometimes admitted for monitoring. Aside from the ex-
cessive admissions, hospital capacity was also strained by implemen-
tation of the test-based strategy, which required two consecutive neg-
ative SARS-CoV-2 test results before discontinuation of transmission-
based precautions and discharge of recovered patients. This policy was
updated in July 2021, such that specific groups of patients could be
discharged as long as significant clinical recovery was noted, and an-
tipyretics were not required during the last 3 days of a 14-day isolation
period (i.e. symptom-based strategy) (Philippine Society for Microbiol-
ogy and Infectious Diseases et al., 2020).

This study aimed to describe the clinical characteristics and out-
comes of the first 1500 adult inpatients with confirmed COVID-19 at
UP-PGH with a view to prioritizing healthcare resources. The clinical
predictors of mortality and disease progression have been analyzed in a
separate paper.

Methods
Study design and setting

The medical records of adult inpatients with confirmed COVID-19 in-
fection at UP-PGH, a tertiary-level COVID-19 referral hospital in Manila,
the epicentre of the COVID-19 pandemic in the Philippines, were re-
viewed. The UP-Manila Ethics Review Board approved this study, in-
cluding waiver of patient informed consent.

Study sample

The UP-PGH Registry of Admissions and Discharges was used to iden-
tify patients aged >19 years with confirmed COVID-19. Due to limited
clinical information, patients who died or were discharged within 24
h of admission, patients who were transferred to another hospital, and
patients whose medical records were unavailable for review during the
time of analysis were excluded from this study. In total, 1500 consecu-
tive inpatients from 12 March 2020 to 9 September 2020 with confirmed
COVID-19 were included in this study Figure 1. shows the cohort selec-
tion process.

Definitions

A confirmed case of COVID-19 was defined as any patient with a
positive reverse transcription polymerase chain reaction (RT-PCR) test
for SARS-CoV-2 conducted at a testing facility accredited by the Depart-
ment of Health. RT-PCR, which detects viral RNA in respiratory sam-
ples, is the current standard for the confirmation of acute SARS-CoV-2
infection (World Health Organization, 2020). RT-PCR has reported sen-
sitivity of 0.68 (probability interval 0.63-0.73) and specificity of 0.99
(probability interval 0.98-1.00) (Kostoulas et al., 2021). False-negative
results may be caused by poor-quality specimens; specimens taken late
in the course of disease; inappropriate handling of specimens; and tech-
nical reasons, such as PCR inhibition or viral mutation (World Health
Organization, 2020).
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University of the Philippines - Philippine General Hospital
Electronic Registry of Admissions and Discharges (RADISH), COVID-19 Census

[

1,773 Patient Admissions
with COVID-19 Diagnosis from
March 12 to September 9, 2020

175 patients not eligible for inclusion:
76 Age less than 19 years
99 Probable COVID-19

1,598 Adult patients
Eligible for Inclusion

383 patients excluded:

76 Died within 24 hours

16 Discharged within 24 hours

3 Transferred to Another Hospital

3 Medical records cannot be retrieved or
unavailable at the time of analysis

285 No COVID-19 symptoms on admission

1,215 Adult patients
Included in the final analysis

Figure 1. Flow chart of patient selection process. COVID-19, coronavirus dis-
ease 2019.

Severity of disease was classified at hospital admission, as follows:

¢ Asymptomatic — absence of COVID-19 symptoms and no evidence of
pneumonia.

e Mild - presence of COVID-19 symptoms but no evidence of pneumo-
nia.

e Moderate — presence of COVID-19 symptoms, and co-morbidities
such as hypertension, cardiovascular disease, diabetes mellitus,
chronic obstructive pulmonary disease (COPD), asthma, immuno-
compromising conditions (e.g. human immunodeficiency virus in-
fection, chronic steroid use, active malignancy); or pneumonia but
without need for oxygen support.

e Severe — presence of pneumonia, oxygen saturation <92% on room

air and requiring oxygen support.

Critical — acute respiratory distress syndrome, septic shock, on

mechanical ventilation or admitted to the intensive care unit

(Philippine Society for Microbiology and Infectious Diseases et al.,

2020).

In-hospital mortality was defined as death during hospitalization, re-
gardless of cause. Mortality rate was calculated as the number of deaths
divided by the total number of cases.

Data collection

A group of physicians extracted data from medical records using a
standard electronic data collection form. Chest x-ray images were re-
viewed by three radiologists on the study team. Missing data, inconsis-
tencies and data accuracy were reviewed. Conflicting data were resolved
by consensus.

Demographic data and information regarding co-morbid diseases,
reasons for admission of asymptomatic patients, symptoms on presen-
tation, vital signs on admission, severity of disease on admission, and
results of diagnostic studies were collected. Outcomes such as length of
hospital stay and mortality were recorded.

Data analysis

Counts and percentages were used to summarize categorical vari-
ables. The Shapiro-Wilk test was used to assess normality of continu-
ous variables, and data are expressed as median and interquartile range
(IQR), as appropriate. Univariate analyses, with the Cochran-Armitage
test for trend for categorical variables and the Jonckheere-Terpstra
trend test for continuous variables, were performed to compare parame-
ters across the spectrum of disease severity. Post-hoc test (Conover) was
performed for pairwise comparison of groups. The length of hospital



A.F.G. Malundo, C.L.R. Abad, M.S.S. Salamat et al.

LJID Regions 2 (2022) 204-211

Figure 2. Age and sex distribution of 1500 pa-

A. Case Count B. Deaths tients with confirmed coronavirus disease 2019
admitted to the University of the Philippines—
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stay was compared by severity of disease, and after revision of the dis-
charge criteria. Kaplan—Meier analysis with log-rank test was performed
to compare 28-day mortality across the spectrum of disease severity cat-
egories.

All tests were two-tailed, with P<0.05 considered to indicate statis-
tical significance. Analyses were conducted using Microsoft Excel and
MedCalc Statistical Software Version 19.7.4.

Results
Clinical characteristics

Of the 1500 participants, 53.0% were female (n=795) and 66.7%
were aged <60 years (n=1001). The median age was 51 (IQR 34-63)
years, with a bimodal age distribution as shown in Figure 2. More than
half of the participants had co-morbid conditions (n=961, 64.1%), with
hypertension being the most common (n=628, 41.9%). Three hundred
and five (20.3%) participants were HCWs, and 12.3% (n=185) were
pregnant. The demographic and clinical profile of the study cohort is
shown in Table 1.

Of the study cohort, 81.0% (n=1215) were symptomatic and 19.0%
(n=285) did not present with any symptoms suggestive of COVID-19.
Of the latter, 215 (75.4%) were found to be COVID-19 positive on rou-
tine screening. Reasons for admission included obstetric management
(n=162), surgery or procedure (n=17), cancer evaluation or chemother-
apy (n=15), trauma (n=11) and other medical conditions (n=10). The
remaining 70 patients were tested for SARS-CoV-2 as part of contact
tracing (n=28), hospital surveillance (n=24), travel requirement (n=8),
pre-employment (n=6) or for haemodialysis (n=4). However, 63 of the
285 (22.1%) patients who did not have COVID-19 symptoms were found
to have subclinical disease with pneumonia on chest x-ray (n=61) or
hypoxaemia requiring oxygen support (n=2). As a result, only 14.8%
(n=222) of participants were assessed to be asymptomatic, while 13.5%
(n=203), 36.6% (n=549), 12.3% (n=185) and 22.7% (n=341) had mild,
moderate, severe and critical COVID-19, respectively.

Severity of disease increased progressively with age (Table 1). Males,
smokers, drinkers (alcohol) and patients with co-morbidities (e.g. di-
abetes mellitus, hypertension, heart disease, chronic kidney disease,
COPD, active pulmonary tuberculosis, cancer, pre-existing neurologic
disease) tended to have more severe disease Table 2. shows that the
majority of HCWs and pregnant women were asymptomatic or had mild
disease. Furthermore, most of these patients were aged <60 years and
did not have any co-morbidities.

Commonly reported symptoms were cough (50.1%), fever (46.9%)
and shortness of breath (37.2%). The frequency of fever, cough, short-
ness of breath, malaise, nausea or vomiting, decreased appetite, di-
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arrhoea, abdominal pain or discomfort, and decreased sensorium in-
creased with severity of disease (Table 3; see Table S1 in the online
supplementary material for comprehensive list of symptoms). Abnor-
mal vital signs on admission were observed among those with severe
and critical COVID-19, with higher respiratory rates, lower peripheral
oxygen saturation and lower Glasgow Coma Scale scores (Table 3).

All asymptomatic patients underwent at least one laboratory test,
while patients with severe or critical disease underwent extensive diag-
nostic evaluation (Table S2, see online supplementary material). Abnor-
mal laboratory results were observed with increasing severity of disease
(Table 3; also see Table S3 in the online supplementary material for the
limits of normal haematologic and blood chemistries for adults). The
majority (n=1424, 94.9%) of patients had a chest x-ray. More severe and
critical cases had ground glass opacities, consolidation, and infiltrates
affecting >50% of the lungs. Pleural effusion (6.7%) and pneumotho-
rax (0.3%) were uncommon (see Table S1 in the online supplementary
material for detailed radiographic findings).

Pairwise analysis did not show significant differences between mild
and asymptomatic patients in terms of age, vital signs on admission and
multiple laboratory parameters (Table S4, see online supplementary ma-
terial).

Outcomes

The overall mortality rate was 15.1% (n=226). Greater severity of
disease was associated with mortality (Table 3), as shown in the Kaplan—
Meier survival curve (Figure 3). One asymptomatic patient died of noso-
comial pneumonia after developing profound neutropenia following
chemotherapy for acute leukaemia.

The overall median length of hospitalization was 12 (IQR 7-19) days,
and was shorter for mild cases (Table 3). Change in the discharge guide-
lines resulted in a significant reduction (P<0.05) in the overall length
of hospitalization from a median of 13 (IQR 7-21) days to 9 (IQR 5-14)
days. This was observed across all patient groups.

Discussion

This study validates published findings that have reported the fol-
lowing: (1) association between COVID-19, age and co-morbidities
(Jin et al., 2020; Salva et al., 2020; Abad et al., 2021; Mishra et al.,
2020; Salamat et al., 2021); (2) common clinical presentations including
cough, fever and shortness of breath (Cao et al., 2020; Jin et al., 2020;
Jutzeler et al., 2020; Salva et al., 2020; Wong et al., 2020; Abad et al.,
2021; Salamat et al., 2021); and (3) overall mortality rate of 15%
(Salva et al., 2020; Abad et al., 2021). In addition, this study high-
lights other important insights about COVID-19: (1) asymptomatic dis-
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Table 1

Demographic and clinical profile of inpatients with confirmed coronavirus disease 2019 stratified based on severity

of disease.

Asymptomatic Mild Moderate Severe Critical
(n=222) (n=203) (n=549) (n=185) (n=341) P-value

Age, years
Median (IQR) 33 (27-38) 31 (28-42) 54 (43-64) 57 (46-67) 63 (53-71) <0.01
>60, n (%) 14 (6.3) 0 (0) 206 (37.5) 81 (43.8) 198 (58.1) <0.01
Sex, n (%)
Male 45 (20.3) 79 (38.9) 267 (48.6) 104 (56.2) 210 (61.6) <0.01
Co-existing condition, n (%)
Any co-morbid illness 55 (24.8) 54 (26.6) 433 (78.9) 141 (76.2) 278 (81.5) <0.01
Diabetes mellitus 10 (4.5) 0 (0) 158 (28.8) 59 (31.9) 102 (29.9) <0.01
Hypertension 29 (13.1) 0 (0) 304 (55.4) 96 (51.9) 199 (58.4) <0.01
Heart disease 1(0.5) 0 (0) 84 (15.3) 30 (16.2) 55 (16.1) <0.01
Chronic liver disease 1 (0.5) 1 (0.5) 5(0.9) 0(0) 5(1.5) 0.25
Chronic kidney disease 2(0.9) 2(1.0) 57 (10.4) 29 (15.7) 24 (7.0) <0.01
COPD 0 (0) 0 (0) 10 (1.8) 6(3.2) 13 (3.8) <0.01
Asthma 3149 24 (11.8) 36 (6.6) 12 (6.5) 16 (4.7) 0.96
Active PTB 0 (0) 1 (0.5) 15 (2.7) 10 (5.4) 14 (4.1) <0.01
HIV 1(0.5) 0 (0) 7 (1.3) 0 (0) 0 (0) 0.39
Cancer 12 (5.9 0 (0) 39 (7.1) 9(4.9 28 (8.2) 0.02
Neurologic disease 2(0.9) 1 (0.5) 30 (5.5) 17 (9.2) 39 (11.4) <0.01
Smoker 14 (6.3) 19 (9.4) 107 (19.5) 39 (21.1) 98 (28.7) <0.01
Drinker (alcohol) 19 (8.6) 40 (19.7) 111 (20.2) 46 (24.9) 102 (29.9) <0.01
History of illicit drug use 1(0.5) 3(1.5) 9 (1.6) 5(2.7) 6 (1.8) 0.21
Special population, n (%)
Healthcare workers 44 (19.8) 125 (61.6) 111 (20.2) 14 (7.6) 11 (3.2) <0.01
Pregnant women 132 (59.5) 8(3.9) 39(7.1) 4(2.2) 2(0.6) <0.01

COPD, chronic obstructive pulmonary disease; PTB, pulmonary tuberculosis; IQR, interquartile range.

Table 2

Clinical profile and outcomes of healthcare workers and pregnant inpatients with coron-
avirus disease 2019 at the University of the Philippines—Philippine General Hospital.

Healthcare workers (n=305)

Pregnant (n=185)

Age, years

Median (IQR)

<60, n (%)

>60, n (%)

Sex, n (%)

Male

Concurrent conditions, n (%)
Presence of any co-morbid illness
Smoker

Drinker (alcohol)

History of illicit drug use

Disease activity, n (%)
Asymptomatic

Mild

Moderate

Severe

Critical

Mortality, n (%)

Length of hospital stay, days, median (IQR)

39 (29-51) 30 (25-34)
283 (92.8) 185 (100)
22 (7.2) 0(0)

126 (41.3) Not applicable
138 (45.2) 30 (16.2)
25 (8.2) 6(3.2)

50 (16.4) 7 (3.8)
1(0.3) 1 (0.5)

44 (14.4) 132 (71.4)
125 (41.0) 8 (4.3)

111 (36.4) 39 (21.1)
14 (4.6) 4(2.2)

11 (3.6) 2(1.1)
3(1.0) 1 (0.5)

11 (8-14) 3 (2-5)

IQR, interquartile range.

ease occurs frequently (14.8%) and is captured on routine evaluation;
(2) COVID-19 has a bimodal age distribution; (3) HCWs are at high risk
of COVID-19; and (4) a symptom-based strategy reduces the duration of
hospitalization considerably.

COVID-19 in the Philippines has been reported to affect older age
groups disproportionately (Haw et al., 2020). However, the findings
of the present study showed a bimodal distribution of cases (Figure 2)
with two distinct populations: a young, economically productive pop-
ulation and an older population. Studies have consistently shown old
age as a significant risk factor for infection, hospitalization and adverse
outcomes (Wu et al., 2020; Zhou et al., 2020; Garibaldi et al., 2021),
presumably due to immunosenescence and increased prevalence of co-
morbidities (Perrotta et al., 2020; Bajaj et al., 2021; Chen et al., 2021).
In the USA, hospitalization is almost twice as long for patients aged 65—
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74 years compared with those aged 50-64 years, and five times as long
compared with patients aged 18-49 years (CDC COVID-19 Response

Team, 2020; Garg et al., 2020). Quarantine restrictions in Manila pre-
clude the elderly from leaving the household, mitigating their risk of
acquiring COVID-19. However, if members of the same household fre-
quently come and go, this may explain disease transmission and sub-
sequent infection of the elderly. A meta-analysis reported an estimated
household secondary attack rate from both asymptomatic [0.7%; 95%
confidence interval (CI) 0-4.9%] and symptomatic (18.0%; 95% CI
14.2-22.1%) individuals (Madewell et al., 2020). It is hypothesized
that the bimodal distribution may be indirect evidence of transmis-
sion of SARS-CoV-2 within households, where asymptomatic young
adults drive community transmission and infect the elderly in the
household.
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Table 3

Clinical characteristics on admission and outcomes of patients with coronavirus disease 2019 at University of the Philippines—Philippine General

Hospital.

Severity of disease on admission P-value
Asymptomatic (n=222)  Mild (n=203) Moderate (n=549)  Severe (n=185) Critical (n=341)

Symptoms, n (%)
Fever - 97 (47.8) 269 (49.0) 108 (58.4) 229 (67.2) <0.001
Cough - 91 (44.8) 285 (51.9) 132 (71.4) 244 (71.6) <0.001
Shortness of breath - 40 (19.7) 145 (26.4) 130 (70.3) 243 (71.3) <0.001
Malaise/fatigue/
generalized weakness - 50 (24.6) 132 (24.0) 58 (31.4) 105 (30.8) <0.001
Diarrhoea - 44 (21.7) 76 (13.8) 27 (14.6) 52 (15.2) <0.001
Nausea or vomiting - 7 (3.4) 23 (4.2) 14 (7.6) 21 (6.2) <0.001
Decreased appetite - 9(4.4) 44 (8.0) 33(17.8) 75 (22.0) <0.001
Abdominal pain/discomfort - 9(4.49) 26 (4.7) 9(4.9) 14 (4.1) 0.048
Change or loss in taste - 17 (8.4) 39 (7.1) 14 (7.6) 24 (7.0) 0.012
Decreased sensorium® - 5(2.5) 23 (4.2) 7 (3.8) 53 (15.5) <0.001
Vital signs, median (IQR)
Systolic blood pressure, mmHg 120 (110-130) 120 (110-130) 130 (120-140) 130 (120-144) 130 (113-145) <0.001
Diastolic blood pressure, mmHg 80 (70-80) 78 (70-80) 80 (70-86) 80 (70-85) 80 (70-85) 0.069
Heart rate, beats/min 85 (78-92) 83 (76-91) 84 (78-92) 90 (80-102) 98 85-112) <0.001
Respiratory rate, breaths/min 20 (19-20) 20 (18-20) 20 (20-20) 22 (20-24) 26 (23-30) <0.001
Temperature, °C 36.6 (36.4-36.9) 36.5 (36.1-36.8) 36.6 (36.2-37.0) 36.7 (36.5-37.3) 36.7 (36.3-37.0) <0.001
Peripheral O, saturation, % 98 (97-99) 98 (97-99) 98 (96-98) 95 (91-97) 92 (81-96) <0.001
Glasgow Coma Scale score 15 (15-15) 15 (15-15) 15 (15-15) 15 (15-15) 15 (15-15) <0.001
Laboratory findings
Complete blood count, median (IQR)
Haemoglobin, g/L 127 (117-137) 140 (132-149) 130 (114-143) 124 (105-138) 128 (110-143) <0.001
White blood cells, x10°/L 10.3 (8.0-12.7) 7.1 (5.2-8.9) 7.2 (5.5-9.4) 7.8 (5.8-10.3) 10.6 (7.4-14.9) <0.001
Neutrophils, % 70.0 (63.3-77.0) 59.0 (51.0-66.0) 65.0 (56.0-74.0) 76.0 (69.0-83.0) 84.0 (76.0-89.0) <0.001
ALC, x10°/L 1.97 (1.57-2.48) 1.96 (1.56-2.44) 1.53 (1.09-2.06) 1.00 (0.80-1.35) 0.91 (0.58-1.39) <0.001
Platelets, x10°/L 284 (237-347) 293 (238-336) 271 (202-364) 270 (181-385) 267 (203-343) 0.009
Arterial blood gas, median (IQR)
pO, and FiO, ratio 467 (424-511) 467 (429-519) 410 (360-462) 338 (281-425) 175 (108-262) <0.001
Blood chemistry, median (IQR)
Serum creatinine, pmol/L 56.0 (46.0-74.5) 61.5 (52.0-76.5) 70.0 (54.0-97.0) 80.0 (60.0-127.3) 93.0 (69.0-165.5) <0.001
Alanine aminotransferase, IU/L 18.0 (12.0-34.0) 30.0 (17.0-54.5) 31.5 (21.0-67.0) 45.0 (21.0-80.0) 46.0 (26.0-79.3) <0.001
Albumin, g/L 39.0 (35.8-44.0) 45.0 (41.0-47.0) 38.0 (34.0-43.0) 35.0 (32.0-38.0) 34.0 (30.0-38.0) <0.001
Total bilirubin, mg/dL 0.57 (0.42-0.87) 0.55 (0.44-0.77) 0.63 (0.49-0.89) 0.76 (0.49-0.99) 0.86 (0.58-1.20) <0.001
Inflammatory markers, median (IQR)
Lactate dehydrogenase, U/L 233 (203-279) 220 (187-253) 281 (230-353) 374 (307-487) 541 (390-748) <0.001
Serum ferritin, ng/mL 89 (38-229) 126 (56-330) 407 (196-806) 1000 (460-1950) 1280 (704-2280) <0.001
Serum procalcitonin, ng/mL 0.07 (0.04-0.11) 0.04 (0.04-0.05) 0.07 (0.04-0.28) 0.24 (0.09-1.04) 0.47 (0.17-1.65) <0.001
D-dimer, pg/mL 0.62 (0.32-1.42) 0.40 (0.30-0.74) 0.82 (0.42-1.86) 1.68 (0.87-3.23) 2.74 (1.44-7.52) <0.001
C-reactive protein, n (%)
Not tested 129 (58.1) 31 (15.3) 109 (19.9) 23 (12.4) 30 (8.8)
<12 mg/L 84 (37.8) 143 (70.4) 221 (40.3) 25 (13.5) 24 (7.0)
>12 mg/L 9(4.1) 29 (14.3) 219 (39.9) 137 (74.1) 287 (84.2) <0.001
Chest radiograph, n (%)
No chest x-ray” 69 (31.1) 3(1.5) 2(0.4) 1(0.5) 1(0.3)
Pulmonary infiltrates
Bilateral 0 (0) 0 (0) 261 (47.5) 160 (86.5) 306 (89.7) <0.001
>50% of lungs 0(0) 0 (0) 109 (19.9) 129 (69.7) 261 (76.5) <0.001
Limited—periphery 0(0) 0 (0) 52 (9.5) 16 (8.6) 17 (5.0) 0.011
Density
Ground glass” 0(0) 0 (0) 244 (44.4) 134 (72.4) 269 (78.9) <0.001
Consolidation 0(0) 0 (0) 13 (2.4) 22 (11.9) 68 (19.9) <0.001
Mortality, n (%) 1(0.5) 0 (0) 34 (6.2) 29 (15.7) 162 (47.5) <0.001
Length of hospital stay, days,
median (IQR) 4(3-9) 11 (7-14) 12 (8-20) 15 (10-24) 14 (7-21) <0.001
Before change in guidelines? 7 (4-12) 12 (7-17) 13 (9-23) 16 (11-26) 14 (6-24) <0.001
After change in guidelines 3(2-4) 9 (6-11) 9 (6-13) 11 (9-19) 13 (7-19) <0.001

ALC, absolute lymphocyte count; IQR, interquartile range.

2 Patients who did not have chest radiographs available for review: missing chest x-ray plate, chest x-ray not performed on admission, or chest
x-ray not performed during the course of admission.

b Ground glass opacity in chest radiographs was defined as haziness of the lung parenchyma with preservation of the bronchovascular margins
(Hansell et al., 2008).Cochran—Armitage test for trend for categorical variables, and Jonckheere-Terpstra trend test for continuous variables.

¢ Decreased sensorium or impaired consciousness : confused, disoriented, somnolent, lethargic, obtunded, stuporous, comatosed

d Before the adoption of the symptom-based isolation strategy

The present findings also reflect global trends of increasing infection
among younger, economically productive age groups (Salvatore et al.,
2020). This can be attributed to higher exposure related to the resump-
tion of activities in schools and workplaces, non-compliance with re-
strictions and/or the presence of co-morbidities (Czeisler et al., 2020;

Salvatore et al., 2020). Since HCWs and pregnant patients comprised al-
most one-quarter of the study population (Table 2), the data are skewed,
leading to a younger cohort of patients.

It is possible that many infections among the HCWs in this study
were detected because of better access to testing, lower threshold for
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Figure 3. Kaplan-Meier survival curve with log-rank test of 28-day mortality
among 1500 patients with confirmed coronavirus disease 2019 admitted to the
University of the Philippines—Philippine General Hospital, based on severity of
disease. The corresponding severity of disease is indicated below the curve/line.

SARS-CoV-2 testing, and implementation of hospital-wide surveillance
for COVID-19. Nonetheless, studies have documented a higher risk of
COVID-19 among HCWs, with reported prevalence of 11% (95% CI 7-
15%) (Gomez-Ochoa et al., 2021). Poor hand hygiene, inadequate access
to and utilization of personal protective equipment (PPE), and expo-
sure to aerosol-generating procedures have been identified as risk fac-
tors for COVID-19 in the healthcare setting (El-Boghdadly et al., 2020;
Ran et al., 2020; Wang et al., 2020). HCWs comprised 20.3% of the co-
hort in the present study. The authors were unable to determine whether
the infection resulted from nosocomial or community-acquired trans-
mission. However, genomic studies have suggested that community-
acquired COVID-19 introduced to the healthcare setting is a more com-
mon occurrence than hospital-acquired infection (Sikkema et al., 2020).
Further studies on this aspect are recommended given its implications
for infection control.

On the other hand, the high detection rate of COVID-19 among preg-
nant patients may be related to frequent prenatal check-ups and univer-
sal testing for SARS-CoV-2 at UP-PGH. COVID-19 is a concern among
pregnant women given the higher risk for postpartum complications
including haemorrhage, admission to the intensive care unit, and in-
trauterine fetal demise (Hcini et al., 2021). Feto-maternal complications
from COVID-19 are beyond the scope of this study, and further studies
on this subgroup of patients are recommended.

Fifteen percent of the study cohort had asymptomatic COVID-19.
Despite the absence of symptoms, many still had laboratory tests
performed. Not surprisingly, the majority of these blood tests were
within normal limits. From a cost-effectiveness standpoint, especially in
resource-limited settings, laboratory work-up for these patients is likely
unnecessary and should be done on a case-by-case basis. On the other
hand, chest imaging may be warranted as some individuals thought to be
asymptomatic were reclassified after radiological assessment. However,
as per national recommendations, asymptomatic cases and patients with
mild COVID-19 can be monitored in designated community care and
quarantine facilities to ensure that patients with more severe disease
will have access to hospital services (Philippine Society for Microbiol-
ogy and Infectious Diseases et al., 2020).

National and hospital policies changed periodically during the study
period in response to the evolving pandemic. The implementation of
universal testing for COVID-19 at UP-PGH has been critical in the iden-
tification of patients with subclinical COVID-19. Early identification of
these patients has important clinical implications in terms of prevent-
ing nosocomial transmission through isolation of infected patients, and
monitoring disease progression to initiate timely therapeutic interven-
tions. Several other hospitals have also implemented universal testing,
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with positivity rates ranging from 0.03% to 4.5% (Sastry et al., 2020;
Nakamura and Itoi, 2021; Saidel-Odes et al., 2021). Positivity rates were
influenced by local prevalence and the level of community transmission.
Data on the cost-effectiveness of universal screening are limited. How-
ever, in areas where the prevalence rate and level of community trans-
mission are high [i.e. >100 new cases per 100,000 persons in the past 7
days, or >10% positive nucleic acid amplification tests during the past
3 days (Centers for Disease Control and Prevention, 2021)], this may
be an acceptable strategy to guide bed allocation and use of PPE, and
to prevent unnecessary quarantine of exposed HCWs and nosocomial
transmission.

Changes in the local guidelines affected the length of hospitalization
of patients with COVID-19 significantly at UP-PGH. The implementation
of a symptom-based strategy resulted in a shorter duration of hospital-
ization, especially for patients with mild disease. A US study showed
similar results with excess length of stay for acute care as well as ex-
tra cost for test-based vs symptom-based isolation strategies (Wu et al.,
2021). Studies have shown that RT-PCR positivity for SARS-CoV-2 may
persist beyond infectivity, and that viable SARS-CoV-2 was not isolated
among patients beyond 8 days since symptom onset (Bullard et al., 2020;
Xiao et al., 2020). The shorter length of stay had several positive conse-
quences, including allocation of badly needed beds, and decreased cost
for those who were admitted. However, the need to reallocate hospital
beds must be balanced with the possibility of disease transmission from
individuals recovering from COVID-19. Clinical data for patients with
severe or critical disease or immunocompromised patients are limited,
and viral shedding can theoretically be longer. As such, isolation was
extended to 21 days for this subpopulation of patients (Philippine So-
ciety for Microbiology and Infectious Diseases et al., 2020). As more is
learned about the mechanics of transmission of the variants of concern,
guidance regarding symptom-based isolation protocols may also evolve.

Implications for clinical practice

The economic impact and healthcare burden of COVID-19 necessi-
tates evidence-based changes in policies to mitigate these problems. The
study findings show that: (1) blood tests among asymptomatic cases and
patients with mild COVID-19 are likely to be unnecessary; (2) universal
testing in areas with a high level of community transmission can guide
resource and bed allocation; and (3) a symptom-based isolation protocol
can address issues of limited bed capacity.

Study limitations

This study has limitations inherent to its retrospective nature, includ-
ing the possibility of information and misclassification bias. However,
any information bias from missing data was mitigated by the use of a
hospital clinical pathway for patients with COVID-19 which guided sys-
tematic recording of clinical information. Misclassification bias could
have resulted if asymptomatic patients were found to have pneumo-
nia on chest x-ray (i.e. 30% of asymptomatic patients did not have
imaging, and may have been misclassified as asymptomatic rather than
moderate cases, underestimating the proportion of patients with mod-
erate disease). National guidelines were used for the classification of
COVID-19 severity, but these are comparable with international defi-
nitions. The authors were unable to identify presymptomatic patients
as asymptomatic patients were not followed-up to assess if they devel-
oped symptoms within 14 days of a positive SARS-CoV-2 test result. In
addition, the authors were unable to perform genomic analysis, which
could have helped evaluate transmission dynamics. These findings may
not be generalizable due to differences between populations, differences
in hospital policies, differences in clinical practice, and differences in
the level of community transmission. Despite these limitations, how-
ever, this study has several strengths. A large cohort of consecutive pa-
tients was assessed, including a good proportion of patients with asymp-
tomatic disease (this group is often excluded from analysis of hospital-
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ized patients). In addition, the authors were able to discuss changes in
hospital policy over the study period which impacted infection control
strategies and patient outcomes.

Conclusion

The clinical profile of patients with COVID-19 in this study was con-
sistent with published reports globally. Asymptomatic cases and patients
with mild COVID-19 share similar clinical features, while markers of in-
flammation increase and signs of organ dysfunction become more evi-
dent in patients with severe and critical disease. Asymptomatic COVID-
19 is common, and blood tests are likely to be unnecessary. Universal
testing may be a valuable strategy in areas of high community transmis-
sion, given its implications for infection control. The overall mortality
rate of COVID-19 was high at 15.1%. The symptom-based strategy short-
ened the length of hospitalization and should be recommended.
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