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Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) first appeared in the Wuhan region in China in early 

December 2019 [1]. Since its first identification, the virus has 
rapidly spread to become a pandemic. SARS-CoV-2 is highly 
contagious. Spread of the disease between individuals is as-
sumed to be mainly through droplets and thus correlates with 
population density and degree of physical contact and proximity 
between individuals [2,3].

The nature of activity on bases throughout the Israel Defense 
Forces (IDF) is one of a dense environment where conditions 
often bring together large populations that stay in close prox-
imity, as many of the soldiers routinely work, train, and sleep in 
close quarters with many others. Thus, special guidelines were 
designed to prevent outbreaks of COVID-19 and to preserve the 
continued operational capabilities of the military. These guide-
lines included selective entrance restrictions for sensitive areas, 
application of different working methods (i.e., capsules) with 
minimal interaction between different capsules, and restrictions 
on gatherings and use of public transportation. 

One important component in pandemic management is the 
prompt contact tracing for every confirmed COVID-19 case with 
quarantine of close contacts, to effectively cut chains of infec-
tion [4]. The guidelines shared by many health organizations 
worldwide mandated 14 days of quarantine for every suspected 
close contact [3,5]. Although health benefits are obvious, conse-
quences are profound and wide reaching, especially for organi-
zations that are obligated to maintain operational preparedness. 
The quarantine of manifold number of individuals comes with a 
price of heavy economic burden and difficulty to maintain normal 
operation for public and private sectors [6,7]. The pandemic toll, 
including all aspects, could be appreciated at both the local level, 
where a single event of outbreak is followed with weeks of shrunk 
human resources, and at the national and macro-economic level. 
In Israel alone, the COVID-19 economic burden is reflected by an 
unprecedented number of more than one million Israelis attend-
ing the employment services, as of April 2020 [8] and a decline of 
7.1% in gross domestic product (GDP) in the first quarter of 2020, 
the sharpest decline in the past 20 years [9].
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ABSTRACT  Background: To mitigate the spread of coronavirus disease 2019 
(COVID-19), national guidelines, in accordance with internation-
al health authorities, mandated 14 days of quarantine for every 
close contact of a confirmed COVID-19 patient. Although health 
benefits are obvious, consequences are profound, especially for 
organizations required to maintain operational preparedness. 

  Objectives: To present the Israel Defense Force (IDF) experi-
ence with outbreaks regarding quarantined individuals. To 
weigh the consequences of quarantined individuals needed for 
workforce and operation. 

  Methods: All positive COVID-19 cases in the IDF, as measured 
by a positive rRT-PCR test result, between 29 February and 
18 May 2020 were evaluated. Numbers of positive individuals, 
quarantined individuals, and confirmatory exams conducted 
were collected. We compared the events in four units with the 
largest outbreaks and assessed the impact of confirmed cases, 
tests conducted, and workforce loss due to quarantine. 

  Results: Of the 187 soldiers who tested positive for COVID-19, 
source of infection was traced to 140 soldiers (75%). Almost 
no medical treatment was delivered, and hospitalization was 
rare. We found a median of 15.2% (interquartile range 5.3–34) 
for decline in unit workforce due to quarantine measures. Max-
imum reduction reached 47% of the workforce in one unit. 

  Conclusions: Despite a relatively small number of confirmed cas-
es, units underwent a substantial change in mode of operation 
due to the toll of quarantined individuals. In certain populations 
and organizations, perhaps a more liberal application of isolation 
and contact tracing is suitable due to the heavy economic burden 
and consequences in term of operational readiness. 
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We present our experience with outbreaks in the military 
context in terms of quarantined individuals and weigh the con-
sequences entailed in terms of organizational readiness. We used 
four detailed case studies of outbreaks to delineate the timeline 
of events and to draw the consequent effect. We also tried to 
speculate what an application of more liberal approach to con-
tact handling would have looked like. We hope our experience 
can be applicable for other organizations that require continued 
preparedness and those that could not tolerate shutdown or se-
vere decline of their operations.

PATIENTS AND METHODS
This study was approved by the IDF Medical Corps institution-
al review board (submission number 2082–2020). Unit names 
could not be disclosed due to operations security; thus they are 
regarded as unit 1-4.

DEFINITIONS
The IDF, in accordance with the Israeli Ministry of Health 
(MOH), dictated that anyone in contact with a COVID-19 posi-
tive individual would be quarantined for 14 days, as of Decem-
ber 2020 [10]. The IDF allowed for in-base quarantine as the 
number of quarantined soldiers rose to avoid the use of pub-
lic transportation. To this end, soldiers were allocated separate 
living quarters to isolate. The implementation of this protocol 
varied among units in accordance with the unit’s facilities and 
the adherence of soldiers and commanders. This protocol was 
regarded as base-quarantine, in contrast to home-quarantine 
where an individual was sent to isolate at home.

The IDF Medical Corps defined a COVID-19 outbreak as 
more than two soldiers with an epidemiological link or three 
soldiers without an epidemiological link. An outbreak was 
deemed resolved after 21 days with no new confirmed infected 
individuals.

STUDY POPULATION 
We studied positive SARS-CoV-2 cases in the IDF, based on 
real-time reverse transcription polymerase chain reaction (rRT-
PCR) exams of nasopharyngeal swab, between 29 February and 
18 May 2020 and focused on four populations where an outbreak 
was declared in the unit. The study population included patient 
zero in each unit, all epidemiological contacts that were reported 
to be in quarantine, and all confirmed cases linked to the cluster. 

We compared the events and impact of four units based on 
the number of positive individuals, quarantined individuals, and 
exams conducted.

DATA COLLECTION
For each confirmed case, a thorough epidemiological investi-
gation was conducted by certified public health officers, and 
included questions regarding symptoms and date of onset, ex-

posure history, and a list of contacts, recently visited places, and 
means of transportation. Data were stored in a computerized da-
tabase. In addition, socio-demographic and past medical history 
data were available from the records of the IDF Data Center 
for Campaign against COVID-19 (ID3C) [11]. These data also 
included lists of individuals in quarantine and allowed to frame 
the extent of quarantine in units and the length of the impact the 
contamination had on certain units.

The statistical analysis was performed using Microsoft Ex-
cel™ 365 (2020) for PC (Microsoft® Corporation, Redmond, 
WA).

RESULTS
Of the 187 soldiers infected with COVID-19 who were included 
in the study, the source of infection was presumably traced for 
140 soldiers (70%). Of those, as many as 80 (57%) were thought 
to be infected outside the confines of the base. For positive cases 
in the IDF, there was no need for any medical treatment or inter-
vention, and hospitalization was a rare event. Four units under-
went the most severe outbreaks, accounting for a total of 40 sol-
diers who tested positive and hundreds of soldiers in quarantine.

A description of outbreaks circumstances and consequences 
is detailed in Figure 1:

The events in the first unit started on 23 March 2020, when a 
soldier presented to the clinic with fever, cough, sore throat, and 
headache. A COVID-19 test was performed the next day and 
found to be positive on 26 March. The soldier had no known 
contact with an infected individual. Consequently, all 168 of his 
contacts were sent to base-quarantine with shared rooms. Over 
the following 2 weeks all contacts were tested for COVID-19 
disease and 16 other soldiers were found to be positive, all of 
whom had symptoms related to COVID-19 infection. 

In the second outbreak cluster, events began on 22 March 
2020 when a commander presented to the clinic with headache, 
abdominal pain, and myalgia. Notably, he had no known contact 
with an infected individual. A COVID-19 test was performed 
on 26 March 2020 and found to be positive on 30 March 2020. 
Consequently, all 135 of his potential contacts were traced and 
quarantined at base. All were tested for COVID-19 and by 13 
April 2020, five were found to be positive.

The third outbreak cluster, started on 25 March 2020 with a 
senior officer presenting to the clinic with fever, cough, chills, 
and sore throat. A COVID-19 test was performed the same day 
and on 26 March 2020 was confirmed as positive. Once again, 
no clear origin of infection was established. All 104 of his con-
tacts were questioned by medical staff and quarantined accord-
ing to their preference either at home or at the base. Six of the 
contacts developed symptoms throughout the isolation period. 
A COVID-19 test was performed for all contacts by 3 April 
2020. Seven were found to be positive, all of whom worked 
closely with the officer.



CORONAVIRUS (COVID-19)IMAJ • VOL 24 • SEPTEMBER 2022

561

The fourth and last outbreak cluster discussed here started 
on 7 April 2020 as three soldiers serving in close proximity pre-
sented to the clinic with complaints of anosmia. This specific 
complaint and the immediate connection among the patients 
led the physician to contact the unit's public health officer and 
all patients and their contacts. In total, 14 were quarantined. A 
COVID-19 test was performed for all contacts and by 18 April 
2020 nine soldiers were found to be positive. 

Table 1 summarizes and compares different characteristics 
of the outbreak in each unit, including proportion of total unit's 
workforce under quarantine and number of COVID-19 con-
firmatory tests conducted during the outbreak. Notably, unit 2 
showed the highest proportion of workforce loss due to quaran-
tine, reaching 47% (n=135). 

DISCUSSION
We reported the outcome of four COVID-19 outbreaks in the 
IDF during the period of February-May 2020, with follow-up of 

quarantined soldier until July 2020. The main findings suggest 
that despite a relatively small number of confirmed cases, sum-
ming to merely 40, the units had undergone a substantial change 
in their mode of operation and the toll of quarantined individuals 
cannot be overlooked. These findings come at a time where the 
balance between taking steps that would be effective toward cut-
ting chains of infection are considered with the heavy economic 
burden and the differed type of operation it entails for public and 
private sectors. In the United State alone, the COVID-19 econom-
ic burden is reflected by an unprecedented growth rate of unem-
ployed Americans reaching 23.1 million as of April 2020, and a 
substantial decrease in real and forecasted 2020 GDP [12]. In our 
limited cohort, we reported a median of 15.2% in reduction of 
workforce, with a maximum of 47% in a certain unit, as a result of 
an outbreak and the quarantine measures that followed.

The magnitude of this price is a result of the decisions 
shared by many other health organizations to adhere strictly 
to 14 days of quarantine for every suspected contact of a con-
firmed COVID-19 case, starting from the day of last contact. 

Figure 1. Daily testing, confirmed cases and number of quarantined individuals for each unit 

This figure summarizes all four outbreaks and details the number of confirmed positive cases by date of confirmation as well as the cumulative number of tests 
performed and of individual under quarantine. Notably, the area under the blue graph (quarantine) represents the cost of the event in terms of unit operation.
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These restrictions were in place until December 2020 [4]. When 
considering the characteristics of the military population, with 
a strong bias toward young and healthy individuals following 
comprehensive medical screening as part of draft process, it is 
perhaps worthy to consider an adaptive use of quarantine as the 
anticipated risk for severe disease in this population is very low 
[1,13,14]. Indeed, of the 187confirmed cases in the IDF almost 
no medical treatment was delivered, and hospitalization was 
an extremely rare event. This result corresponds with previous 
reports of outbreaks in military settings [15]. This finding rais-
es the question of whether a strategy with higher threshold for 
isolation, mandating only very close and clearly endangering 
contacts or a shortened isolation period might be suitable. This 
type of change comes with the potential risk of missing sev-
eral individuals who will become positive and infective more 
than a week post exposure and might continue the chain of in-
fection in the unit, and yet it is a consideration that should be 
weighed against the vitality of the organization returning to full 
capacity almost a week earlier. Augmenting such an alternative 
policy with increased sampling frequency for the presence of 
viral RNA during the shorter quarantine timeline could provide 
additional safety net. Moreover, a similar adaptive approach to 
contact tracing or isolation periods can potentially have the ad-
vantage of diverting PCR tests to more high-risk suspects in-
stead of testing suspects without symptoms week or more since 
their potential exposure. Thus, shortening periods for contacts 
tracing, and focusing on the most suspicious contacts, may al-
low for a more efficient utilization of highly limited resources 
[16,17] and mitigation of workforce loss due to quarantine, and 
may be risk beneficial in certain populations. 

In addition, a growing body of evidence suggests incubation 
period to be far less than the very conservative figure of 14 days 
in most cases. While current policies provide zero margin of 
error in terms of cutting chains of infection, they carry a heavy 
consequential price in respect to the economic effects. For some 
organizations in private and public sectors, the margin of accept-
able error, when weighed against continued productivity, is high-
er than zero. Considering the specific population characteristics, 

differential application of quarantine, might not necessarily mean 
meaningful safety compromise. The main challenge in such an 
adaptive or deferential approach would be the inclusion criteria 
for populations and setting, where such an approach can be suit-
able, with minimal public health compromise. To the best of our 
knowledge, a differential contact tracing and isolation, for differ-
ent age and baseline characteristics of individuals while preserv-
ing the conservative approach is others, has not been tried before. 

LIMITATIONS 
First, we addressed only military context in this analysis, which 
might limit the generalizability of our findings. However, as 
there are many other organizations and companies that rely on 
their constant preparedness and effectiveness, and as we com-
plied with the national general policy, we think that the impact 
of outbreaks we described could be relevant for others. Second, 
we described a scenario where fairly quick and effective mea-
sures were taken following COVID-19 diagnosis resulting in 
a relatively small number of contacts contaminated. It is clear 
that with outbreaks of greater magnitude and in different popu-
lations, an adaptive policy is required, and the risks are greater, 
and they may mandate a more aggressive response. Last, we 
conducted our analysis based on information partly originating 
in self-reports, which are prone to recall bias. 

CONCLUSIONS
The unique circumstance of a formerly unknown and very conta-
gious type of infection mandated prompt adoption of new ways 
of action to maintain operative readiness while cutting effective-
ly chains of infections. We reported our experience with several 
outbreaks in a military context and discussed a few methods for 
an adaptive approach to isolation periods and contact tracing in 
certain specific populations and settings. A sensible evaluation 
and weighing of measures for mitigation of disease propagation 
with organizational consequences and costs is challenging and 
should be conducted cautiously, with a broad view on the many 
aspects of this constantly evolving pandemic.

Table 1. Summary of four outbreaks in the IDF bases, and comparison of different characteristics 
This table summarizes and shows different characteristics and magnitudes of outbreak in each unit in terms of number of 
confirmed cases, tests conducted and individuals under quarantine with respect to total unit's workforce. The median proportion of 
reduction in unit workforce due to quarantine is 15.2 (interquartile range 5.3–34). Of note, Unit 2 underwent the largest proportion 
of workforce loss due to quarantine individuals reaching 47%.

Unit 
number

COVID-19 positive cases Unit’s total workforce Quarantined individuals (% 
total workforce)

Total COVID-19 tests 
(% positives)

1 17 800 168 (21%) 434 (3.9%)

2 6 290 135 (47%) 316 (1.9%)

3 8 1100 104 (9.4%) 284 (2.8%)

4 9 1200 14 (1.2%) 129 (6.9%)

COVID-19 = coronavirus disease 2019
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Capsule

Uncovering the source of adverse events
Despite the success of immune checkpoint blockade 
(ICB) in cancer, the efficacy is limited by immune-related 
adverse events (irAEs) that require treatment cessation. 
Identifying peptides that induce both antitumor and 
irAE responses is crucial to improving ICB. Berner and 
colleagues developed a method for detecting these 
peptides, which they call DITAS (discovery of tumor-
associated self-antigens). DITAS involves analyzing 
the shared antigens between non–small cell lung 

cancer (NSCLC) and lung tissue and then performing 
immunopeptidomics, determining which HLA these 
peptides bound to, predicting the CD8+ T cell epitopes 
of these peptides, performing functional validation, and 
finally identifying their candidate antigens. Using this 
method, the authors identified the self-antigen napsin A, 
which induced NSCLC and lung-reactive T cells.

Sci Immunol 2022; 7: abn9644 
Eitan Israeli
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A shared target between cancer and pain
Neuropathic pain is a chronic condition for which safe and 
effective treatments are lacking. Polymorphisms in the 
GTP cyclohydrolase 1 (GCH1) gene have been associated 
with chronic pain severity; however, whether modulation 
of GCH1 can affect neuropathic pain remains to be seen. 
Cronin and colleagues screened 1000 compounds 
approved by the U.S. Food and Drug Administration and 
showed that the antipsychotic fluphenazine hydrochloride 
reduced GCH1 expression and had analgesic effects 

in a neuropathic pain model in rodents. Among the 
hits, epidermal growth factor receptor-KRAS pathway 
modulators also affected GCH1 expression. The authors 
identified a common signaling pathway, downstream 
KRAS, involving GCH1, that affects chronic pain and lung 
cancer development in mice. The results suggest that 
targeting this pathway could alleviate neuropathic pain.

Sci Transl Med 2022; 14: abj1531 
Eitan Israeli
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