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Evidence Base for Duration of Quarantine for People Exposed to
SARS-CoV-2
Summary
•

The duration of quarantine for people potentially exposed to SARS-CoV-2 has to consider two key
epidemiological factors to mitigate the risk of release that could result in community transmission:
1. Incubation period – the time from infection to the onset of symptoms; and the
2. Infectious period – the period of time that an individual with disease can spread the disease to others
encompassing both a pre-symptomatic infectious period (more important) and the symptomatic
infectious period.

•

In this rapid evidence review, we have identified 30 manuscripts (January 1 to June 8, 2020) related to the
transmission dynamics of SARS-CoV-2
o 19 were epidemiological studies (case series, cohorts, modelling) and were 11 virologic studies
attempting to quantify transmission dynamics (viral load or culture)
o 10 studies reported the incubation period, 7 the serial interval and 10 the infectious period
(including 2 estimating the pre-symptomatic or asymptomatic infectious period)
o 19 studies reported on data and patients from China

•

Based on current evidence (epidemiological studies and modelling) the estimate of the incubation period
of SARS-CoV-2 is reasonable and consistent across studies (median 5-6, range 0 -14 days)

•

The 14-day quarantine period is based on risk assessments that consider the estimates of the outer limit
of the range of the incubation period, using a precautionary principle, as less than 1% of cases would have
an incubation period beyond 14 days.

•

There is inconclusive evidence for a reasonable estimate of the duration of the infectious period, in
particular the pre-symptomatic infectious period - the period from infection to when an individual can
spread the virus to others - and the corresponding latent period. Current estimates are based on a limited
number of studies from (1) transmission pairs (case-contacts) and (2) virologic studies of hospitalised
patients (therefore symptomatic).

•

Only a small number of virologic studies have been conducted (n=592 cases) to estimate the duration of
the infectious period. It is important to note that diagnostic sampling and testing for respiratory
pathogens is imperfect. Viral culture is considered the most appropriate technique to measure infectivity
(through viability) compared with PCR which can remain positive in non-viable non-infectious virus.
Quantitative PCR (viral load) can be a surrogate for reduction in organism load and therefore
infectiousness.
o SARS-CoV-2 viral load is highest at the onset (or possibly prior to) of symptoms
o 2 studies (76 and 73 patients - USA, Singapore) assessed viral culture in asymptomatic patients,
suggesting infectiousness between 1-3 days and up to 6 days prior to symptoms.
o No patients have had positive virial cultures 9 days after the onset of symptoms
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Conclusion and Recommendations
•

•

Estimates of the incubation period of SARS-CoV-2 are reasonably consistent with a median of 5 days and
range of 1-14 days. The risk of transmission after 14 days is not zero and policy decisions could adopt a
more nuanced and risk-based approach, informed by further data.
To date (June 8, 2020), there is insufficient evidence to accurately estimate the asymptomatic or presymptomatic infectious period, which is key to determining the risks if quarantine is shortened under 14
days, as any individual who develops symptoms will automatically go into a period of isolation.

•

Nonetheless, provisional estimates of the residual risks of shortening the duration of the quarantine
period can be estimated and modelled, and adjusted for different populations and for various factors
such as:
1. Population and risk of being infected (pre-test probability) – e.g. domestic vs international travelers;
emergency responders etc.
2. The screening or testing strategy applied to determine when an individual can be released from
quarantine – e.g. clinical symptoms, testing undertaken such as viral detection (specimen taken, PCR)
or antibody detection noting the performance and timing of such tests in groups with low and high
prevalence of COVID-19;
3. The feasibility and quality of measures applied to mitigate residual risks of people are released from
quarantine before the maximum incubation period – e.g. ongoing screening and testing, enhanced
tracing of individuals and contacts; limiting movements and community ‘mixing’; wearing a mask;
environmental cleaning etc.
4. The impact of quarantine on individuals, such as mental health issues, socio-economic concerns etc.

•

Further research through modelling (e.g. decision network analysis) and primary studies on infectivity
(epidemiological and viral culture studies) would guide context-specific public health recommendations
based on risk.
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What is the evidence base for a 14-day quarantine period in people exposed to or potentially exposed
to COVID-19?
Population

People who have been exposed to or potentially exposed to SARS-CoV-2, the virus causing COVID19, e.g. contacts, people who are crossing jurisdictional borders (international national or
domestic travellers). This population are at risk of SARS-CoV-2 infection and despite testing, may
be in the incubation period and are at risk of developing disease

Intervention

Current guidelines (WHO, US CDC, AHPPC) recommend a 14-day period of quarantine to monitor
for the development of symptoms and reduce the risk of potential transmission

Current Guidelines
The AHPPC Statement on May 141
• There is no new evidence that indicates the quarantine period should be reduced. The median incubation
period for COVID-19 is 4.9 – 7 days, with a range of 1 – 14 days. Most people who are infected will
develop symptoms within 14 days of infection. Testing early in the incubation period before symptoms
have developed may not detect infection, and a negative test result cannot be used to release individuals
from quarantine prior to the outer range of the incubation period, which is 14 days.
WHO Guidance and Definitions2
• The quarantine of persons is the restriction of activities of or the separation of persons who are not ill but
who may have been exposed to an infectious agent or disease, with the objective of monitoring their
symptoms and ensuring the early detection of cases.
• Quarantine is different from isolation, which is the separation of ill or infected persons from others to
prevent the spread of infection or contamination.
• WHO recommends that contacts of patients with laboratory-confirmed COVID-19 be quarantined for 14
days from the last time they were exposed to the index case

Key Epidemiological Definitions
Incubation period

Time from infection to symptom onset in an individual
The median incubation period for COVID-19 is 4.9 – 7 days, with a range of 1 – 14 days

Latent period

Time from infection to the onset of being infectious in an individual

Infectious period

Time that an individual with disease is infectious. Can be classified as the presymptomatic infectious period and the symptomatic infectious period

Pre-symptomatic cases People who have no symptoms when testing positive for COVID-19, but later develop
symptoms. Asymptomatic and pre-symptomatic cases are sometimes grouped together
Serial interval

Time between the onset of symptoms in 1 individual and the secondary patient
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Attack rate

The risk of getting the disease during a specified period (new cases / total population)
called incidence proportion or cumulative incidence

Secondary attack rate The proportion of new cases developing among contacts of index cases (or other defined
groups)

Search Strategy and Results
We conducted a literature search for studies investigation the incubation and infectious periods for SARS-CoV-2.
A literature search was conducted on Ovid MEDLINE without restrictions on time and language to June 8, 2020
using the combination of search strategies (1) "COVID-19" OR "SARS-CoV-2" (2) "Infectious" OR "Asymptomatic"
OR "Presymptomatic" (3) "Viral Load" OR "RT-PCR" OR "Ct Threshold." We included original articles, brief reports,
correspondence, reviews and “preprint” manuscripts (pre-peer review). The search yielded 736 studies - 1&2 (622
results) and 1&3 (116 results). In addition, manual searches of key COVID-19 resource centres were conducted –
The World Health Organisation, US Centers for Disease Control, The Lancet, New England Journal of Medicine,
Journal of the American Medical Association, Emerging Infectious Diseases and John's Hopkins Center for Health
Security. We identified 50 studies suitable for further detailed reading.
From these, we have identified and reported on 30 relevant studies (January 1 to June 1, 2020)
• 19 were epidemiological studies (estimating transmission parameters) and 11 virologic studies
(quantifying transmission through viral load or culture)
• 10 studies reported the incubation period, 7 the serial interval and 10 the infectious period (including 2
estimating the a/pre-symptomatic infectious period)
• 19 studies were from China, 2 from Singapore, 2 from South Korea, 2 multi-country and 1 from each of
France, Germany, Canada, USA and Taiwan
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Annex - Annotated Bibliography
Epidemiological and modelling Studies
•

Lauer, S.A., et al., The Incubation Period of Coronavirus Disease 2019 (COVID-19) From Publicly Reported
Confirmed Cases: Estimation and Application. Annals of internal medicine, 2020: p. M20-0504.
https://www.acpjournals.org/doi/10.7326/M20-0504
o Pooled analysis of 181 confirmed COVID-19 cases from China (outside Hubei province) between
Jan and Feb 2020.
o Estimated median incubation period of COVID-19 was 5.1 days (CI, 4.5 to 5.8 days)
o Symptom onset will occur within 11.5 days (CI, 8.2 to 15.6 days) for 97.5% of infected persons
o Fewer than 2.5% of infected persons will display symptoms within 2.2 days (CI, 1.8 to 2.9 days)

Cumulative distribution function of the COVID-19 incubation period estimate from the log-normal model
(horizontal bars represent the 95% Cis of the 2.5th, 50th and 97.5th percentiles)
•

Linton, N.M., et al., Incubation Period and Other Epidemiological Characteristics of 2019 Novel
Coronavirus Infections with Right Truncation: A Statistical Analysis of Publicly Available Case Data. J Clin
Med, 2020. 9(2)
https://www.mdpi.com/2077-0383/9/2/538
o Modelling study of 247 cases in China until Jan 3 using publicly available data
o Incubation period falls within the range of 2–14 days with 95% confidence and has a mean of
around 5 days when approximated using the best-fit lognormal distribution.
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•

Li Q, Guan X, Wu P, et al. Early transmission dynamics in Wuhan, China, of novel coronavirus-infected
pneumonia. N Engl J Med. 2020
https://www.nejm.org/doi/full/10.1056/NEJMoa2001316
o 425 patients from Wuhan, China until Jan 22
o mean incubation period was 5.2 days (95% confidence interval [CI], 4.1 to 7.0), with the 95th
percentile of the distribution at 12.5 days.
o mean serial interval of 7.5 days (95% CI, 5.3 to 19)

•

Pung R, Chiew CJ, Young BE, Chin S, Chen MI, Clapham HE, Cook AR, Maurer-Stroh S, Toh MP, Poh C:
Investigation of three clusters of COVID-19 in Singapore: implications for surveillance and response
measures. The Lancet 2020.
https://www.thelancet.com/pdfs/journals/lancet/PIIS0140-6736(20)30528-6.pdf
o Study of 36 cases (3 clusters) and 426 close contacts in Singapore
o Median incubation period was 4 days (IQR 3-6)
o Serial interval between transmission pairs ranged from 3-8 days
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•

Jiang X, Rayner S, Luo MH. Does SARS-CoV-2 has a longer incubation period than SARS and MERS?. J Med
Virol. 2020;92(5):476-478.
https://onlinelibrary.wiley.com/doi/full/10.1002/jmv.25708
o 50 cases from pooled data sets from Wuhan, China until Feb 8
o Mean incubation period at 4.9 days (95% CI: 4.4-5.5). Supports outer limit of 14 days.

•

Backer JA, Klinkenberg D, Wallinga J. Incubation period of 2019 novel coronavirus (2019-nCoV) infections
among travellers from Wuhan, China, 20-28 January 2020. Euro Surveill. 2020;25(5)doi:10.2807/15607917.ES.2020.25.5.2000062, 10.2807/1560-7917.ES.2020.25.5.2000062
o
o

88 cases from Jan 20-Jan 28
Estimate mean incubation period at 6.4 days (95% CrI: 5.6-7.7)
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•

Ki M, Task Force for 2019-nCoV. Epidemiologic characteristics of early cases with 2019 novel coronavirus
(2019-nCoV) disease in Korea. Epidemiol Health. 2020;42:e2020007.
https://www.e-epih.org/journal/view.php?doi=10.4178/epih.e2020007
o 28 confirmed cases in South Korea until Jan 20
o The mean incubation period was 3.9 days (median, 3.0), range 0-15 days

•

Cheng H-Y, Jian S-W, Liu D-P, et al. Contact Tracing Assessment of COVID-19 Transmission Dynamics in
Taiwan and Risk at Different Exposure Periods Before and After Symptom Onset. JAMA Internal Medicine
2020.
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2765641
o 100 confirmed cases and 2761 close contacts in Taiwan from Jan 15-Mar 18. 22 paired casecontacts
o Determined secondary attack rate at 0.7% (95% CI: 0.4-1.0). All transmission occurred within 5
days of symptom onset of the index case, including those exposed before symptoms (attach rate
1.0% [CI: 0.6-1.6])

•

Nishiura H, Linton NM, Akhmetzhanov AR: Serial interval of novel coronavirus (COVID-19) infections.
International journal of infectious diseases 2020.
https://www.ijidonline.com/article/S1201-9712(20)30119-3/fulltext
o Multi-country study of 28 case-contact pairs from Dec 20-Mar 2
o Estimated serial interval at 4 days (95% CI 3.1-4.9)
o The serial interval is close to or shorter than its median incubation period. This suggests that a
substantial proportion of secondary transmission may occur prior to illness onset.

•

Furukawa et al., Evidence Supporting Transmission of Severe Acute Respiratory Syndrome Coronavirus 2
While Presymptomatic or Asymptomatic. Emerg Infect Dis. (REVIEW)
https://wwwnc.cdc.gov/eid/article/26/7/20-1595_article
o Rapid review Jan 1-Apr 2
o The incubation periods for presymptomatic primary patients with distinct exposures ranged from
3 to 11 days; for presymptomatic primary patients with travel history to an area with active
transmission, the time from last exposure to symptom onset ranged from >2 to >9 days.
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•

Hu et al. Recurrent Positive Reverse Transcriptase–Polymerase Chain Reaction Results for Coronavirus
Disease 2019 in Patients Discharged from a Hospital in China. JAMA.
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2766379
o 69 cases from Guizhou, China from Jan 25-Feb 26
o Interval from discharge to positive RT-PCR results was 9 to 17 days (the intervals for 4 patients
were >14 days)

•

Shaoqi N, Yi Z, Lei C, et al. Analysis of transmission characteristics of COVID-19 in Shaanxi Province. Chin J
Prev Med, 2020,54(05): 493-497. doi: 10.3760/cma.j.cn112150-20200227-00201
https://pubmed.ncbi.nlm.nih.gov/32388948/
o 245 confirmed cases in Shaanxi, China until Feb 24
o Proportion of latent period (asymptomatic) transmission at 15.5% (20 cases) with serial interval at
4 days

•

Song QQ, Zhao H, Fang LQ, Liu W, Zheng C, Zhang Y. Study on assessing early epidemiological parameters
of COVID-19 epidemic in China. Chung Hua Liu Hsing Ping Hsueh Tsa Chih. 2020;41(4):461-465.
https://pubmed.ncbi.nlm.nih.gov/32113196/
o Estimated dynamics of epidemic in China from 15 Jan-31 Jan
o Average incubation period was 5.01 days (95% CI: 4.31-5.69)
o Generation interval at 6.03 (CI: 5.20-6.91)

•

Hu Z, Song C, Xu C, et al. Clinical characteristics of 24 asymptomatic infections with COVID-19 screened
among close contacts in Nanjing, China. Sci China Life Sci. 2020;63(5):706-711.
https://pubmed.ncbi.nlm.nih.gov/32146694/
o 24 cases of asymptomatic infection in Nanjing, China from Jan 28-Feb 9
o Median communicable period (defined as the interval from the first day of positive nucleic acid
tests to the first day of continuous negative tests) was 9.5 days (IQR: 3.5-13.0), up to 21 days

•

Du Z, Xu X, Wu Y, Wang L, Cowling BJ, Meyers LA: The serial interval of COVID-19 from publicly reported
confirmed cases. Emerg Infect Dis. 2020;26(6):1341-1343
https://wwwnc.cdc.gov/eid/article/26/6/20-0357_article
o Study of 468 cases in 18 provinces in China from Jan 21-Feb 8
o Mean serial interval was 3.96 days (95% CI 3.53-4.39); 12.6% of cases had pre-symptomatic
transmission

•

Yang et al., Comparison of Clinical Characteristics of Patients with Asymptomatic vs Symptomatic
Coronavirus Disease 2019 in Wuhan, China. JAMA.
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2766237
o Case series of 78 patients (contacts) from 26 clusters in Wuhan China from Dec 24-Feb 24
o 33 patients (42.3%) were asymptomatic and had a shorter duration of viral shedding 8 [3-12] days
vs 19 [16-24] days in symptomatic
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•

Lan L, Xu D, Ye G, et al. Positive RT-PCR Test Results in Patients Recovered from COVID-19. JAMA - J Am
Med Assoc 2020; 323:3–4.
https://jamanetwork.com/journals/jama/fullarticle/2762452
o Four patients (Jan 1, 2020-Feb 15, 2020) meeting discharge criteria (notably 2 consecutive
negative RT-PCR by 24hrs) who clinically recovered from Wuhan, China from Jan 1-Feb 15
o RT-PCR tests repeated 5-13 days after discharge were all positive (re-version of PCR+)
o No forward transmission to family members recorded

•

Yongchen Z, Shen H, Wang X, et al. Different longitudinal patterns of nucleic acid and serology testing
results based on disease severity of COVID-19 patients. Emerg Microbes Infect 2020; 0:1–14.
https://www.tandfonline.com/doi/full/10.1080/22221751.2020.1756699
o 21 cases in Jiangsu, China (2 medical centres) tested with serial PCR and serology
o Respiratory swabs remained positive for a media of 10 days (range 2-21) from symptom onset.
This was longer is severe cases 14 (9-33) days and asymptomatic 18 (5-28)

•

Li Y, Hu Y, Zhang X, et al. [Follow-up testing of viral nucleic acid in discharged patients with moderate type
of 2019 coronavirus disease (COVID-19)]. Zhejiang Da Xue Xue Bao Yi Xue Ban. 2020;49(1):0.
http://www.zjujournals.com/med/EN/10.3785/j.issn.1008-9292.2020.03.11
o Study from Hangzhou China from Feb 11-19 in patients with moderate COVID-19 admitted to
hospital tested with serial PCR
o 7 patients meeting discharge criteria (resolution of symptoms in 7 days) and were in home
quarantine for a further 4 weeks. On discharge, all patients were asymptomatic, 3 patients
showed positive PCR, 12-14 days after admission.

Virologic Studies
•

Wölfel R, Corman VM, Guggemos W, Seilmaier M, Zange S, Müller MA, Niemeyer D, Jones TC, Vollmar P,
Rothe C: Virological assessment of hospitalized patients with COVID-2019. Nature 2020:1-10.
https://www.nature.com/articles/s41586-020-2196-x
o Serial PCRs and viral cultures from 9 patients (mild) in Munich, Germany from Jan 23-Jan 27
o Peak viral load on day 4, PCR conversion in 7 days in 50% and all by 14 days.
o No viral culture positive after day 8, despite high VL
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•

National Centre for Infectious Diseases. Position Statement from the National Centre for Infectious
Diseases and the Chapter of Infectious Disease Physicians, Academy of Medicine, Singapore -23 May
2020. Available from: https://www.ams.edu.sg/viewpdf.aspx?file=media%5C5556_fi_331.pdf&ofile=Period+of+Infectivity+Position+Statement+(final)+23-520+(logos).pdf
o (Local data) 766 patients prior to 23 May: From day 15 onset of illness, 30% patients are PCR
negative on nasopharyngeal swab (68% by day 21, 88% by day 28, 95% by day 33. Viral RNA
detection by PCR does not equate to infectiousness or viable virus
o Multicentre cohort of 73 confirmed COVID-19 patients: Ct value of >30 equated to no viable virus
(based on culture). Virus could not be isolated/cultured after day 11 of illness (Persistent RNA
detection represent non-viable virus)
o Local data and review suggests asymptomatic period may begin 2 days before onset of symptoms
with infectivity lasting 7-10 days after symptomatic period (not published)

Arons MM, Hatfield KM, Reddy SC, et al. Presymptomatic SARS-CoV-2 Infections and Transmission in a
Skilled Nursing Facility. N Engl J Med 2020.
https://www.nejm.org/doi/full/10.1056/NEJMoa2008457
o 76 residents in point prevalence survey in Seattle, USA on Jan 20
o 56% patients were asymptomatic at time of testing. Median time to symptom onset was 4 days
(3-5)
o Viable virus on culture was detected 6 days before to 9 days after typical symptoms
•
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•

Bullard et al., Predicting infectious SARS-CoV-2 from diagnostic samples, Clinical Infectious Diseases, 22
May 2020
https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciaa638/5842165
o
o

•

Study of 90 cases with 26+ cultures in 1 province in Canada
Positive culture most likely day 1-5, peak positive day 3, no growth after day 8 of symptoms. PCR
Ct >24 as cut-off for neg culture

He, X., et al., Temporal dynamics in viral shedding and transmissibility of COVID-19. Nature Medicine,
2020.
https://www.nature.com/articles/s41591-020-0869-5
o 94 hospitalised patients in Guangzhou China from Jan 21-Feb 14, with serial throat swabs up to 32
days after symptoms. Modelling study of 77 case-contact pairs from publicly available data.
o Highest viral load at symptom onset, inferring infectiousness peaked on or before symptom
onset, with decrease towards detection limit at day 21
o 44% (95 CI: 25-69) of secondary cases were infected during pre-symptomatic period of index case
o Assuming an incubation period distribution of mean 5.2 days from a separate study of early
COVID-19 cases, inferred that infectiousness started from 2.3 days (95% CI, 0.8–3.0 days) before
symptom onset and peaked at 0.7 days (95% CI, −0.2–2.0 days) before symptom onset
o Serial interval mean of 5.8 days (CI: 4.8-6.8), median 5.2 (CI: 4.1-6.4)
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•

Zheng S, Fan J, Yu F, Feng B, Lou B, Zou Q et al. Viral load dynamics and disease severity in patients
infected with SARS-CoV-2 in Zhejiang province, China, January-March 2020: retrospective cohort study
BMJ 2020
https://www.bmj.com/content/369/bmj.m1443
o Serial PCR and viral load of 96 hospitalised patients in Zhezhang China from Jan-Mar
o The median duration of virus PCR positivity in the respiratory samples of patients with severe
disease (21 days, 14-30 days) was significantly longer than in patients with mild disease (14 days,
10-21 days; P=0.04)
o The shedding of viral RNA from sputum outlasted the end of symptoms

•

Pan Y, Zhang D, Yang P, Poon LL, Wang Q. Viral load of SARS-CoV-2 in clinical samples. The Lancet
Infectious Diseases. 2020 Feb 24.
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(20)30113-4/fulltext
o Viral loads from 80 patients and serial VL in 2 hospitalised patients in Beijing, China on Feb
o Viral load peaked at 5-6 days after symptom onset with majority negative after day 9.
o 2 patients showed positive results on RT-PCR 1 day before symptom onset
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•

Yang, Y., et al., Evaluating the accuracy of different respiratory specimens in the laboratory diagnosis and
monitoring the viral shedding of 2019-nCoV infections. medRxiv, 2020: p. 2020.02.11.20021493. (Preprint) https://www.medrxiv.org/content/10.1101/2020.02.11.20021493v2
o 866 samples from 213 hospitalised patients in Guangdong China from Jan 11-Feb 3
o 43-61% of samples (sputum, nasal swabs) were PCR positive after 15 days.

•

Zou L, Ruan F, Huang M, Liang L, Huang H, Hong Z, Yu J, Kang M, Song Y, Xia J, Guo Q. SARS-CoV-2 viral
load in upper respiratory specimens of infected patients. New England Journal of Medicine. 2020 Mar
19;382(12):1177-9.
https://www.nejm.org/doi/full/10.1056/NEJMc2001737
o Viral load monitored in 18 patients (1 asymptomatic, 17 symptomatic) in Guangdong China from
Jan 7-Jan 26
o Higher viral loads detected after symptom onset, with more in nose than throat, highest in the
first 7 days after symptom onset and undetectable after 14 days
o Viral load in the asymptomatic patient was similar to symptomatic patient

•

Lescure et al. Clinical and virological data of the first cases of COVID-19 in Europe: a case series. Lancet
Infect Dis. 2020 Mar 27.
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(20)30200-0/fulltext
o 5 hospitalised cases in Paris & Bordeaux, France from Jan 24-Jan 29
o The viral load decreased over time and became negative between illness day 9 and 14 in four
patients but persisted until death in 1 patient
o High nasopharyngeal viral load within first 24 hours of disease onset. Symptoms worsened in 2
patients despite decrease in viral load in nasopharyngeal viral load

•

Kim, J., et al., Viral Load Kinetics of SARS-CoV-2 Infection in First Two Patients in Korea. J Korean Med Sci.
https://jkms.org/DOIx.php?id=10.3346/jkms.2020.35.e86
o Serial PCR and viral load from 2 cases in South Korea from Jan 19-23
o High viral load detected on day 2 of symptom onset. Viral load dropped after day 7 while
conditions worsened. PCR positive until day 14 and 15
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