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Abstract

Introduction:

Among the many medical challenges presented by the COVID-19 pandemic,
management of the majority of COVID-19 patients in community outpatient settings
rather than in hospital is crucial for the resource allocation of healthcare systems.
This real-life study describes COVID-19 patients in three management settings: two

outpatient settings and one inpatient.

Methods:

A retrospective database cohort study was conducted in a large Israeli Health
Maintenance Organization. All laboratory-confirmed SARS-CoV-2 cases diagnosed
2/28/2020-6/20/2020, were included. Cases in the community setting were managed
by physicians and other healthcare personnel through a nationwide remote
monitoring center, using preliminary telehealth triage, 24/7 virtual care , all based on
the individual patient's clinical and social circumstances. Data were extracted from
medical records. Outcome parameters included hospital admission, disease severity,

need for respiratory support and mortality.

Results:

5,525 caess tested positive. Seventy-seven cases who live in long- term facilities
were excluded. 5448 cases, aged 36.36+£20.31 (range 0-97 years) were enrolled.
88.7% were initially managed as outpatient either at home or in designated hotels,
and 11.3% were hospitalized. 3.1% and 2.1% of the patients who were initially
allocated for home or hotel stay, respectively, later required hospitalization. The main

reason for hospitalization was dyspnea; twelve were diagnosed with severe disease.



Fifty-six patients (1.3%) died, five (0.1%) of whom were initially allocated to the

outpatient settings.

Conclusions:

Care for appropriately selected COVID-19 patients in the community provides a safe
and effective option. This can contribute to reducing the hospitalization burden, with

no evidence of increased morbidity or mortality.
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Introduction

The novel coronavirus disease 2019 (COVID-19) pandemic poses a major threats to
healthcare systems. As medical resources such as hospital beds and ventilators are
limited, particularly during an emerging pandemic, a solution for mild or moderate
cases or after hospital discharge r is required outside the hospital setting. The World
Health Organization (WHO) recommends keeping mildly ill COVID-19 patients in
non-traditional facilities such as repurposed hotels, or at home, until symptoms
resolve and laboratory tests for COVID-19 virus are negative [1]. However, limited

data informing outpatient management strategies are available.

Following the first reported case and hospitalization of a coronavirus patient in Israel,
with the accompanying forecast of an overflow of inpatients, a process was
established for admitting and monitoring patients in a community setting. The Israel
Ministry of Health (MoH) defined three options for COVID-19 patients' care: hospital,
home, or 12 hotels designated by the Israeli government [2]. Parameters for
management took into account the individual patient's clinical and social
circumstances as well as available local resources. All community treatment was

based on remote monitoring and telehealth services.

Understanding the clinical course of the disease in community outpatient care, where
the vast majority of COVID-19 patients are managed [3, 4] is crucial in planning for

ongoing and subsequent phases of the pandemic.

This study aimed to describe the clinical course, and outcomes of our community

COVID-19 patients in one inpatient and two outpatient modalities.



Methods

A retrospective study, in the second-largest Health Maintenance Organization (HMO)
in Israel, Maccabi Healthcare Services (MHS) serving over 2.4 million members in
the community. Early in the COVID-19 outbreak, in March 2020, MHS set up a
remote management center for COVID-19 outpatients. This comprehensive,
nationwide coordinated outpatient care program called "Maccabi COVID-19 Care" is
staffed by a multidisciplinary team that includes physicians, most of them primary

care physicians, nurses, social workers, and other health care professionals.

The program included initial telephone contact and triage for all MHS SARS-COV-2
positive cases. The triage evaluation enabled allocation of each patient to either
hospital or outpatient care [2], based upon individual patient risk, severity of
symptoms, and course of disease, and was guided by national and internal
organization criteria (see Supplementary Material). The initial decision to transfer the
patient to a designated hotel as versus home follow-up was based on social and
epidemiologic criteria regarding the ability to isolate at home. Outpatients were
treated by a protocol using telehealth visits; 24 hours a day, seven days a week
telephone medical response by a dedicated line. Daily remote monitoring of
symptoms and signs- including temperature, heart rate, and oxygen saturation by
home pulse oximetry [5] was carried out by telephone report or electronic
questionnaire. This remote medical supervision was used to identify any
deterioration of the patients’ condition as early as possible and refer them to
hospitals, if needed according to national criteria (see Supplementary Material) and
the physicians' clinical judgement. Monitoring enabled the staff to treat other medical
exacerbations and to provide support for isolation-related social and medical

adversities. Post-discharge care either at home or at a hotel was also provided by



the outpatient care program. In addition, the staff instructed the patients about the
importance of infection control, self-isolation until recovery (recovery criteria evolved
according to changing Israeli MoH policy [2]) and the duration of quarantine for their

household contacts.

All MHS SARS-COV-2 positive cases diagnosed nationwide between February 28"
and June 20", including the initial peak of infection in March-April and the beginning
of the resurgence which started in late May, were included in this retrospective
study. The criteria for conducting the test were in accordance with the Israeli MoH
guidelines and included both epidemiological and clinical criteria [2]. A patient was
considered positive for SARS-COV-2 following a positive result of real-time reverse-
transcription polymerase chain reaction (RT-PCR) testing of a nasopharyngeal and
throat swab. The kits for RT-PCR were validated by the Israeli Central Virology lab
and varied according to availability. All tests were approved by the Israeli MoH. Tests

were performed and interpreted according to the manufacturer’s instructions.

Data from the medical records were retrieved from the nationwide centralized
database of MHS, spanning over 20 years. Additional information was retrieved by
one of the authors (SBBD), who manually reviewed records of SARS-COV-2 positive
cases. All hospitalized patients' medical records were reviewed as well as randomly
selected outpatients by their first letter of surname. Data collected included
demographics smoking status, Body Mass Index (BMI), immunosuppression status,
comorbidities, hospitalizations over the past year (not including maternity) and
pregnancy status. Medical records were reviewed for self-reported symptoms and

epidemiologic data.



Outcome parameters included: hospital admission, disease severity in the hospital
setting according to the Israeli MoH's definition (mild, moderate, and severe) [2], the

need for oxygen support and ventilation, and mortality.

The study was approved by the local ethics committee and IRB (approval number:
0023-20MHS). Data were analyzed anonymously using SPSS 25, using descriptive

statistics and student t-test.



Results

From the beginning of the outbreak until June 20", 2020, 150,622 MHS members
carried out RT-PCR tests for SARS-CoV-2; 5525 of them (3.7%) were positive. After
excluding 77 members who live in long-term health care or geriatric facilities our
national sample included 5448 members (Figure 1). 76.7% were initially treated at

home, 12% in hotels, and 11.3% in hospitals.

Cases' age ranged from birth to 97 years (Table 1) Compared to the general MHS
population, a larger proportion of positive SARS-CoV-2 cases was in the third
decade of life and a lower proportion was in the first decade (23.5% vs. 14 and 8%
vs. 19%, respectively, p< 0.05) (Figure 2). The most common comorbidities were
obesity (Body Mass Index 230 Kg/cm?), hypertension, and diabetes. While the
prevalence of hypertension in the general MHS population was similar to its
proportion in the COVID-19 patients (12.7% vs. 13.0%, SD 0.336, respectively,
p<0.001), the prevalence of diabetes and obesity were significantly higher among
the COVID-19 patients (5.8% vs. 7.4%, SD 0.262, p<0.001, and 18.3% vs. 26.3%,

SD 0.440, p<0.001, respectively).

Reflecting the use of triage protocol, when COVID-19 patients were compared by
site of initial treatment allocation, the patients who required hospital admission were
older (median age 56 years [interquartile range {IQR} 36, 76]. All comorbidities were
much more frequent in the hospitalized patients. In general, the population who
stayed in a hotel was younger (median age 27 years, [IQR, 17-43]), with lower SES

(4.33%£1.69) and more likely to smoke (10.6%).

Of the 3521 records reviewed for symptoms, 546 (15.5%) cases were asymptomatic

(Table 1). Thirty-nine hospital inpatients were asymptomatic; most (90%) of them



were diagnosed by screening during a hospital admission for other reasons, and the
others were admitted due to social circumstances (such as accompanying a SARS-
COV-2 positive family member). Dyspnea was much more common in the population
who required hospital admission (138, 22.7%) than the other modalities (129, 5.3%;
27, 6.5% for home and hotel respectively p<0.01). Smell and taste disturbances

were three-fold more likely to be reported by outpatients (Table 1).

Outcomes

A total of 760 of 5448 hospitalized at any point in the course of illness. Among 4178
patients originally allocated to home stay and 652 patients originally allocated to a
hotel, 128 (3.1) and 14 (2.1%) patients respectively needed hospital admission at
some point during the course of the disease (Figure 1). The main reasons for
hospital admission among the 142 patients were: subjective shortness of breath (45,
31.7%), chest/ pleuritic pain (25, 17.6%), desaturation (oxygen saturation less than
94% in room air, 20, 14.1%), prolonged fever (18, 12.7%), dehydration / vomiting /

diarrhea (12, 8.4%) and weakness (8, 5.6 %).

Most of the 760 patients who were admitted to the hospital had mild disease (550,
72.4%) (Table 2). Respiratory support (including any need for supplementary
oxygen) was needed in 204 (26.8%) patients, among them 79 (10.4%) required
mechanical ventilation. Among the 142 patients who were transferred to hospital
from the community setting, twelve were diagnosed with severe disease, and four
died. Their median age was 70 years (range 49 to 90), their median BMI was 28.2
kg/cm? (range 20.2 to 52.2), none of them were smokers, 11 (91.7%) of them had
chronic hypertension, and only one (8.3%) was immunosuppressed due to

chemotherapy.



The cumulative number of deaths in Israel due to COVID-19 until June 20™ was 305
and death rate was 1.48% (n=20,633) [6]. The death rate in our nationwide cohort
was 1% with a total of 56 deceased (p<0.05, n= 5448). 55 patients died in the
hospital; 51 of them were originally allocated to hospital and 4 were transferred from
home due to deterioration (Table 2). One 93-year-old bedridden patient died at

home, a few hours after the SARS-CoV- 2 test was performed.

Discussion
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This retrospective descriptive study evaluates the characteristics and clinical course
of COVID-19 patients, most of them outpatients, in a large health maintenance
organization during the first and the beginning of the second waves. The patients
were assigned to three healthcare locations during the iliness, either in hospital and
or in one of two community options: home or a designated hotel. Our COVID-19
outpatient care was based on the performance of preliminary triage by a physician,
taking into account risk factors, clinical status and social context; as well as a

comprehensive telemedicine monitoring center, based on consistent protocols.

Patients who were treated in the community settings by the rapidly implemented
centralized remote COVID-19 care program were younger with less comorbidities, as
would be expected when using a triage protocol. Their overall prognosis was good;
142 patients (2.9%) were admitted to the hospital following referral by the care
center for clinical deterioration; 12 of them had severe disease and five (0.1% of total
COVID-19 outpatients) died. This low mortality rate would seems to indicate a safe

approach to outpatient management.

While a great number of published studies focus on inpatient COVID-19 clinical
presentation and outcome [7, 8], far fewer address the symptoms and disease
course of the community outpatient population [9]. Although the number of
symptoms did not differ between the outpatient and hospital populations in our study,
diarrhea, rhinitis as well as taste and smell disturbances were much more common
in outpatients than in the hospital- similar to what was reported in a study from the
US [10]. A possible reason could be a lack of questioning for minor symptoms at
hospital admission or their omission in the discharge records, as versus the MHS
record of daily telephone questioning about symptoms in the outpatient setting.

Another explanation is a lack of awareness of those symptoms in the early days of
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the pandemic [11], when milder or even asymptomatic cases were admitted to
hospital for monitoring. Subjective dyspnea and desaturation (94% or below) were
much more common in that proportion of outpatients who required hospital care.
These symptoms should be considered as "red flags"- (warning of potential
deterioration) for hospital admission from the community settings, as also presented

in a study from Minnesota [12].

Among the two community outpatient settings, twelve designated hotels were
repurposed for accommodation of SARS-CoV-2 cases as an alternative for home
care, with supervision by the same centralized program. The most noticeable
differences between the population at home and hotel were age and socioeconomic
status. The hotel population was younger with lower socioeconomic status,
representing a population that was unable to maintain adequate isolation at home,
mostly due to crowded living conditions and/or the lack of a local support network,
and therefore needed to be sent to designated hotels. As the outcome for the two
outpatient modalities were similar, the option of hotel accommodation seems to be a

good alternative for home care.

Patient care involving remote monitoring by a multidisciplinary healthcare team who
are able to use appropriate tools to monitor many patients efficiently for vital
parameters and symptoms has already been used for other respiratory diseases
[13] and COVID-19 [14, 15]. Efficient outpatient monitoring has the potential to
reduce unnecessary emergency department visits [16] and outpatient care is much
more convenient for the patient [17]. As we observed very few cases of patients
assigned to either the home or hotel settings who were subsequently transferred to

the hospital due to deterioration, the question arises as to the optimal frequency of
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outpatient monitoring to maximize the effective use of resources in an overburdened
healthcare system while retaining the ability to detect the warning signs of incipient
deterioration. We conclude that COVID-19 outpatient management strategies should
be geared to enable more frequent monitoring of those with risk factors since they

are the ones most likely to deteriorate._

Strengths and limitations

Our study has several limitations: This is a retrospective descriptive database study,
and as such, has several limitations related to coding and possible level of detail.
Therefore, in this study, one of the authors manually reviewed the medical records of
a major random sample of the patients. Secondly, the allocation to inpatient hospital
care, and outpatient - home or hotel was not randomized and was determined by the
national and HMO policies as well as the individual judgement of the triaging
physician. It was mainly based on social rather than medical considerations for hotel
versus home, and more medical than social considerations for hospital versus home
or hotel allocation. Therefore, any comparative conclusion may be due to the triage

policy based on patient characteristics rather than random allocation.

Our study has important strengths. To our knowledge, this study represents one of
the largest community cohort studies of COVID-19 patients. Our results represent
real-world data, which describes systematically a large population with mild to severe
COVID-19 patients with extensive information from various healthcare settings. That
may be generalizable to other healthcare systems dealing with the COVID-19
pandemic. The detailed clinical course of each patient due to extensive monitoring
gives reliable follow-up data, which have eliminated the recall bias often found in

retrospective studies.
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Conclusions

As the COVID-19 pandemic has highlighted a need for outpatient care in the
community setting, our study demonstrates that remote monitoring techniques, when
implemented in a systematic manner involving clinical personnel, provide a safe and
effective option for treating COVID-19 positive patients, allowing a reduction in

hospitalization burden with no evidence of increased morbidity or mortality.
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N=5448 | n=4178 | n=652 n=618 2-3
Age (Yr) - median | 33 32 23 58.5 0.00 | 0.00
(IQR) {21,52} | {20, 50} | {18, 37} | {44,72} 0 0
Gender, Male - 3002 2235 389 377 0.00 | 0.00 | 0.00
no. (%) (565.1) (53.5) (59.7) (61.0) 0 3 1
SES 1 (n=5440) - | 5.09 5.15 4.33 5.52 0.00 | 0.00
mean, SD +2.03 +2.04 +1.69 +2.09 0 0
BMI (n=4146) - 26.86 26.36 25.69 28.93 0.00 | 0.00
mean, SD +5.76 +5.69 +5.64 +5.76 1 0
Current Smoker | 321 225 51 45 (7.6) | 0.00 | 0.00 | 0.00
§ (n=4469) - no. (7.2) (6.6) (10.6) 0 0 0
(%)
Past Smoker § 990 699 111 180 0.00 | 0.55 | 0.00
(n=4606) - no. (21.4) (19.8) (22.0) (30.0) 0 3 0
(%)
Pregnancy no. 90 75 8 7
Comorbidities (n=5446) - no. (%)
Diabetes 404 211 24 (3.7) | 169 0.00 | 0.13 | 0.00
(7.4) (5.1) (27.4) 0 0 0
Hypertension 706 (13) | 442 35(5.4) | 229 0.00 | 0.00 | 0.00
(10.6) (37.1) 0 0 0
COPD 46 (0.8) | 24 (0.6) | 3(0.5) 19 (3.1) | 0.00 | 0.71 | 0.00
0 5 0
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Cancer 223 127 (3) [ 10(1.5) | 86 0.00 | 0.03 | 0.00
4.1) (13.9) 0 1 0

Cardiovascular | 185 86 (2.1) |9(1.4) 90 0.00 | 0.24 | 0.00

disease (3.4) (14.6) 0 6 0

Immunosuppres | 92 (1.7) |48 (1.1) | 3(0.5) 41 (6.6) | 0.00 | 0.10 | 0.00

s. status' 0 9 0

CKD' 25(0.5) [6(0.1) 0 19 (3.1) | 0.00 | 0.33 | 0.00
0 3 0

Dementia 57 (1.0) |17 (0.4) | 2(0.3) 38 (6.2) | 0.00 | 0.70 | 0.00
0 4 0

IBD 44 (0.8) |32(0.8) | 4(0.6) 10 (1.6) | 0.07 | 0.67 | 0.00
6 4 0

Asplenia 4 (0.1) 3(0.1) 0 1(0.2) 0.56 | 0.49 | 0.03
5 4 3

Obesity " 1089 761 100 228 0.00 | 0.26 | 0.46

(26.3) (24.4) (22) (39.8) 0 0 9

Underweight V 53 (1.3) |41 (1.3) |9(2) 3(0.5) 0.10 | 0.25 | 0.00
9 8 0

No. of 0, 0, 0, 1,

Comorbidities 0.53+£0.9 | 0.42+0.8 | 0.29+0.6 | 1.51£1.5

Mean, SD 6 1 4 0

Hospitalization 1, 1, 1, 2,

in past year, 1.8842.1 | 1.371£0.7 | 2.45+2.3 | 3.5+3.94

Mean, SD 1 5 4

Symptoms (n=3521) - no. (%)

No symptoms | 546 | 417 | 90 | 39 10.00 | 0.01 | 0.00
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(16.7) 0 4 0
(15.5) (21.7) (6.4)
Fever t 1569 1061 132 403 0.00 | 0.00 | 0.00
(45.3) (42.5) (31.8) (65.8) 0 0 0
Cough 1551 1033 170 348 0.00 | 0.85 | 0.00
(44) (41.4) (41) (57) 0 4 0
Weakness 754 502 80 172 0.00 | 0.70 | 0.00
(21.4) (20.1) (19.3) (28.1) 0 8 0
Myalgia 522 392 45 85 0.02 | 0.01 | 0.00
(14.8) (15.7) (10.8) (13.9) 4 0 0
Smell 493 397 68 28 0.00 | 0.82 | 0.21
disturbances (14) (15.9) (16.4) (4.6) 0 1 4
Taste 440 354 55 30 0.00 | 0.59 | 0.00
disturbances (12.5) (14.2) (13.3) (4.9) 0 9 0
Rhinitis 410 305 53 52 0.02 | 0.75 | 0.00
(11.6) (12.2) (12.8) (8.5) 0 4 0
Sore throat 404 295 52 58 0.13 | 0.67 | 0.00
(11.4) (11.8) (12.5) (9.5) 5 9 7
Headache 353 25 56 54 0.04 | 0.22 | 0.06
(11.2) (11.4) (13.5) (8.8) 3 6 2
Subjective 296 130 27 139 0.00 | 0.27 | 0.00
shortness of (8.4) (5.2) (6.5) (22.7) 0 9 0
breath
Diarrhea { 271 177 27 65 0.00 | 0.64 | 0.00
(7.7) (7.1) (6.5) (1.6) 9 5 4
Nausea 63 37 6 20 0.02 | 0.90 | 0.00
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(6) 6 |6 |9

(1.8) (1.4) (3.3)

1- Home, 2- Hotel, 3- Hospital

SES t- Socio-economic status- defined by the Israel Central Bureau of Statistics.

Low: 1-3. Medium 4-6, High 7-10§ =15yrs old

'Immunosuppression status- Congenital or acquired immunodeficiency, HIV
infection, latrogenic immunosuppression, immunosuppressive therapy including

chemotherapy and radiation therapy.

' CKD- Chronic kidney disease, estimated glomerular filtration rate, eGFR <30
" Obesity- Body Mass Index ( BMI) kg/cm? 230

V'Underweight- BMI<17

+ Fever: 38.0 °C or more

1 Diarrhea: 3 or more loose stools per day

Table 2 - Main outcomes: Disease severity, respiratory support and death

among hospitalized patients

Hospital Home to | Hotelto | All

First Hospital | Hospital | Hospitaliz
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(n=618) (n=128) (n=14) ed
Patients
(n=760)
Disease Severity - no. (%)
Mild 444 (71.8) | 95(74.2) | 11 (78.5) | 550 (72.4)
Moderate 81(13.1) [14(10.9) | 3(21.5) |98(12.9)
Severe 83(134) [12(9.3) |O 95 (12.5)
Missing Data 10 (1.6) 7 (5.4) 0 17 (2.2)
Respiratory Support - no. (%)
None 435 (70.4) | 96 (75) 11 (78.6) | 542 (71.3)
Oxygen Support 98 (15.8) |17 (13.3) | 2(14.3) | 117 (15.4)
High-flow Oxygen 6 (1) 1(0.7) 1(7.1) 8 (1)
Mechanical Ventilation 69 (11.2) 10 (7.8) 0 79 (10.4)
Missing Data 10 (1.6) 4 (3.2) 0 14 (1.8)
Death - no. (%)
51 (8.2) 4 (3) 55 (7.2)

1 Disease severity according to Israeli MoH criteria that were in force at the time of

hospitalization [2]:

* Mild disease: Upper respiratory tract infection or pneumonia which does

not comply with the definition of severe pneumonia.

* Moderate disease: Pneumonia with one of the following: Respiratory rate

of more than 30 per minute, respiratory distress, oxygen saturation less

than 90% in room air.

* Severe disease: Respiratory failure / acute respiratory distress syndrome,

sepsis, or shock.
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Figure 1- Flowchart of cohort creation

Cohort population- All SARS- CoV-2 PCR positive cases insured in Maccabi
Healthcare Services (MHS) members who live in excluding patient in long-term

health care or geriatric facilities, between 28/2/2020- 20/6/2020. Patients were
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treated in three modalities: home, hotel or hospital; initial treatment site - follow
telephone triage after SARS- CoV-2 diagnosis; subsequent treatment site - some

were transferred to different modality due to deterioration or clinical improvement.

Figure 2- Age distribution of MHS SARS-CoV-2 positive cases (Study cohort)
compared to the general MHS population by 10-Year age intervals

MHS- Maccabi Healthcare Services

Study cohort: All SARS- CoV-2 PCR positive cases insured in MHS, excluding
patients in long term institutions between 28/2/2020- 20/6/2020: n= 5448; MHS

general population: n=2,403,018.

Figure 3- Presumed source of SARS-CoV-2infection, n=3807

Estimated exposure during two weeks preceding illness onset/ positive test result
(asymptomatic patients).

Contact with a verified SARS-CoV-2 case: close contact is defined as being within
two meters for more than 15 minutes of someone with a diagnosis of SARS-CoV-2;
healthcare facilities: hospitalization or medical day care; family/ holiday event: an
event where COVID-19 patients were known to have been present; religious
institutions: i.e. synagogue or yeshiva with SARS-CoV-2 cases present; school: all
educational facilities including daycare, kindergarten, elementary and high school;
work exposure: working in an occupation with potential exposure to many people

(i.e. bus driver, tour guide); traveling abroad: travel outside of Israel (Europe 195
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cases, United States of America 118 cases, Central/ South America 23 cases,

Unknown destination 54 cases).
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