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Executive Summary 

1. The IEMAG have critically reviewed the available literature and data and derived 

best estimates of the epidemiological parameters of COVID-19 in Ireland 

• Incubation period: median 5.0 days (95% confidence interval 4.6 -5.3) 

• Latent period: 2.7 – 3.7 days 

• Period of presymptomatic infectiousness 1 -2 days 

• Serial interval 6.6 days 

• Basic reproduction number (R0):  R 4.4 (95% confidence interval 3.7-5.1) 

• Proportion of infections that remain asymptomatic 20%-75% 

• Duration of infectious period median 9.5 days (IQR 3.5-13.0) 

• Relative infectiousness of asymptomatic cases compared to symptomatic: 10%-

50% 

 

2. IEMAG have taken two approaches to generate short term forecasts 

• An exponential cure-fitting approach in the early phase gave predictions of the 

likely scale of an unmitigated epidemic, and early monitoring of the effect of 

social distancing measures 

• A scenario analysis, based on observed growth rates of the epidemic, 

demonstrating that if growth rates of 2% or less can be achieved the number of 

new cases per day can be kept below 1000 in the short term 

 

3. The social distancing measures introduced have  

• reduced the growth rate of the epidemic from 33% to 10% 

• reduced effective reproduction number from greater than 4 to closer to 2.5. 

 

The most recent trends should be interpreted with caution, as delays in testing and 

reductions in testing capacity will have led to under-detection in recent days, so that 

actual growth rates may be higher than these analyses suggest. 

 

4. We note that any intervention that reduces (or increases) the rate of infection will 

take at least 10-14 days to have a clear impact on numbers of confirmed cases. 

 

5. There is strong evidence from one model that the social distancing measures in 

Ireland will bring R below 1.0 and suppress the epidemic. 

 

  

6. A further increase in case numbers is likely to place considerable strain on critical 

care capacity.  This is heavily dependent on the proportion of cases that require 

critical care and the length of stay. A number of steady state scenarios are presented 
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Steady-state new cases per day 300 

Average LOS in critical care 8-day 10-day 14-day 

4.5% critical care admission rate 108 135 189 

6% critical care admission rate 144 180 252 

 

Steady-state new cases per day 500 

Average LOS in critical care 8-day 10-day 14-day 

4.5% critical care admission rate 180 225 315 

6% critical care admission rate 240 300 420 

 

Steady-state new cases per day 700 

Average LOS in critical care 8-day 10-day 14-day 

4.5% critical care admission rate 252 315 441 

6% critical care admission rate 336 420 588 

 

7. IEMAG has implemented and extended an SEIR model, defined and calibrated to the 

Irish data, which allows medium-term forecasting of the epidemic and interventions. 

This model is now being regionalised and age structured to allow more specific 

interventions to be examined. 

8. Healthcare resource utilisation modelling is well advanced and awaits more precise 

epidemiological forecasts. 

9. Geospatial analysis is under way. 
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Epidemiological parameters and assumptions 

A fundamental requirement to model an epidemic with any confidence is accurate 

estimation of the epidemiological parameters of the disease. The IEMAG Epidemiological 

Parameters Subgroup1 has conducted a very thorough review and has synthesised the 

available evidence, drawing also on syntheses provided by HIQA, to provide the best 

possible estimates of: 

• Incubation period 

• Latent period 

• Generation time & serial interval 

• Basic reproduction number R0 and effective reproduction number R 

• Proportion of infected that are symptomatic 

• Length of infectious period 

• Relative infectiousness of asymptomatic versus symptomatic infected people 

This evidence synthesis will be maintained and updated. 

The estimates and assumptions used by IEMAG are set out here. 

Incubation period is defined as the time period from the point of infection to onset of 

symptoms. 

Incubation period Value (days) 95% confidence intervals 

Mean 5.7 (5.0-6.4) 

Median 5.0 (4.6 -5.3) 

97.5th percentile 14.2  

 

These estimates correlate well with the assessment in the ECDC 7th Update (ECDC 7)2 “a 

median incubation period from 5-6 days for COVID-19, with a range from between 1 and 

14”. 

Latent period is defined as the time period from the point of infection to the beginning of 

the state of infectiousness. There is robust evidence from modelling, virological and contact 

tracing studies that latent period can be shorter than incubation period, so that there is a 

period of presymptomatic infectiousness. Latent period is inherently difficult to estimate. 

The best quantitative estimates available are latent period of 2.5 to 3.7 days.  This suggests 

a period of presymptomatic infectiousness of 1-2 days, which correlates with the ECDC RRA 

 
1 Simon More, Ann Barber, Francis Butler, Andrew Byrne, Miriam Casey, Áine Collins, John Griffin, Kevin Hunt, 
Liz Lane, Conor McAloon, David McEvoy 
2 : Coronavirus disease 2019 (COVID-19) pandemic: increased transmission in the EU/EEA and the 
UK – seventh update, 25 March 2020. Stockholm: ECDC; 2020. 
https://www.ecdc.europa.eu/sites/default/files/documents/RRA-seventh-update-Outbreak-of-coronavirus-
disease-COVID-19.pdf 

https://www.ecdc.europa.eu/sites/default/files/documents/RRA-seventh-update-Outbreak-of-coronavirus-disease-COVID-19.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/RRA-seventh-update-Outbreak-of-coronavirus-disease-COVID-19.pdf
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that “the virus has been identified in respiratory tract specimens 1-2 days before the onset of 

symptoms.” The models currently assume that the latent period can vary from 3.3 – 3.9 

days.  

Presymptomatic transmission: While there is strong evidence of presymptomatic 

infectiousness, ECDC 7 notes that “major uncertainties remain with regard to the influence 

of pre-symptomatic transmission on the overall transmission dynamics during the 

pandemic”. However, there are suggestions that it may be important. He et al. modelled the 

temporal patterns of infectivity in 77 infector/infectee pairs in China, and estimated the 

proportion of transmission before symptom onset as 44%, and ECDC 7 states that “pre-

symptomatic transmission has been inferred through modelling, and the proportion of pre-

symptomatic transmission was estimated between 48 and 62% (Ganyani et al.)” The 

possibility that presymptomatic transmission may be significant in disease transmission is 

heightened by the observation that in ECDC 7: “Similar to influenza [and contrary to SARS], 

viral load peaks at the time of onset of symptoms. The high viral load close to symptom 

onset suggests that SARS-CoV-2 can be easily transmissible at an early stage of infection.” 

Generation time and serial interval: The generation time is the duration between the time 

of infection of a secondary case and that of its primary case. The serial interval is the 

duration between symptom onset of a secondary case and that of its primary case. 

The reported estimates for serial interval vary: 

• 3.96 days (95% CI 3.53-4.39) with 468 pairs (Du et al.) 

• 6.7 days (95% CI: 6.31, 7.10)  with 689 pairs (Ma et al.) 

A study of 90 pairs from the earliest cases in Italy indicated a serial interval of 6.6 days 

(gamma distribution; 95% CI 0.7 to 19, 95% of cases develop symptoms within 16.1 days of 

their infector). This figure is the most likely to be relevant to the Irish outbreak and it is 

recommended that a serial interval of 6.6 days be assumed, and estimates based on data 

from the outbreak in Ireland should be used as soon as possible.  

Reproduction number: The basic reproduction number, R0, is the expected number of 

additional cases that are generated, on average, by a single but typical case, over the course 

of its infectious period, in an otherwise uninfected population. The effective reproduction 

number, R, is a dynamic estimate of the average number of secondary cases generated by a 

single but typical case, over the course of its infectious period, in a population where an 

outbreak is ongoing and there are changes in the frequency of susceptibles (i.e. through 

immunity or intervention). 

R0 is not an intrinsic property of the virus or the disease, it depends on the level of contact 

between members of the population: specifically, it depends upon: 
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• is the average contact rate between susceptible and infectious individuals (or 

infectious material of infectious individuals), per unit time. 

• is the probability that the contact leads to infection (and is dimensionless). 

• is the average duration of the infectious period (time). 

R0 in essence characterises the spread of a disease in a given population behaving in a given 

manner. Public health interventions that reduce contacts reduce the effective reproduction 

number. 

A detailed review of R0/R values during the epidemic has been conducted, and concludes 

that R0 may not be as low as previously thought. 

Location Mean Median Number of studies 

Italy 3.3 3.31 5 

Iran 4.1 3.8 3 

France 4.86 - 1 

Rep. of Korea 2.78 2.6 5 

 

The available studies report estimated R0 level as low as 2.2 and as high as 6.47, with many 

studies reporting values in the range 3.0 to 4.5, higher than estimates used in many 

modelling studies, which tend to be in the range 2.2-2.8. The ECDC RRA notes that “recent 

modelling .. from Italy estimate R0 between 2.76 and 3.25. A reduction in R0 [was reported] 

shortly after the introduction of mitigation measures.” 

Proportion of infected that are asymptomatic: This is an important parameter in modelling 

the spread of any disease, but obviously difficult to determine. The most robust studies 

suggest that the number of asymptomatic cases is between 20% and 30%. The lower 

estimate is from an older age cohort who are more likely to be symptomatic. There are 

reports of higher levels of asymptomatic infection, but the quality of such reports is poor. 

ECDC RRA states that “asymptomatic infection at time of laboratory confirmation has been 

reported from many settings [but] a large proportion of these cases developed some 

symptoms at a later stage of infection. There are, however, also reports of cases remaining 

asymptomatic throughout the whole duration of laboratory and clinical monitoring.” 

It is not possible to determine with confidence the proportion of those infected who are 

asymptomatic: it may be as low as 20%, but may be significantly higher.  A prudent 

approach is to run models with this parameter set at different levels from 20% to 75%. 

Length of infectious period: This parameter has rarely been measured directly, and 

therefore it is difficult to be confident of the duration. When estimated from studies 

measuring viral load, the length of the presumed infectious period tends to be longer than 

when estimated by modelling. Hu et al.  assessed the likely duration of infectiousness using 

serial swabs to measure viral load in 24 cases who were asymptomatic on diagnosis, but 5 of 
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whom developed symptoms after diagnosis, suggesting a median infectious period of 9.5 

days, shorter in asymptomatic cases 

Length of infectious 
period 

n Median IQR 
Range 

Overall 24 9.5 3.5-13.0 1-21 

With 
symptoms/pathology 

19 12.0 12.0-14.0 
 

Without 
symptoms/pathology  

5 6.0 2.0-12.0 
 

The review of the literature undertaken by HIQA is informative: symptom onset to serial 

testing until clear averaged 13 days (range 6-22) across studies.  

However, virus may be detectable after an individual has ceased to be clinically infectious. 

The modelling work of He et al. suggested that infectiousness was apparent on average 2.5 

days prior to symptoms, reached a peak in risk at 0.6 days before symptoms, and declined 

up until 7 days after onset (9.5 days infectious period).  

ECDC 7 concludes: “Viral RNA shedding does not equate with infectivity. [Nonetheless,] the 

viral load can be a potentially useful marker for assessing disease severity and prognosis” 

and  “Over the course of the infection, the virus has been identified in respiratory tract 

specimens 1-2 days before the onset of symptoms, and it can persist up to 8 days in 

moderate cases and up to 2 weeks in several cases.” 

Relative infectiousness of asymptomatic versus symptomatic infected people: The likely 

importance of pre-symptomatic infection is highlighted above. There is considerable 

uncertainty about the importance relative infectiousness of asymptomatic cases versus 

those with symptoms, with quite different perspectives in the literature, and most disease 

models assuming asymptomatic cases are 30%-50% less infectious than symptomatic. 

The literature on the relationship between viral load and disease severity is variable, and 

despite some studies showing higher viral loads in severe cases, ECDC 7 concluded that ”no 

significant differences in viral load in asymptomatic and symptomatic patients have been 

reported”. 

The results from Lou et al. suggest that asymptomatic cases may be approximately 10 times 

less infectious than mild cases; and mild cases half as infectious as critical cases. This is 

based upon an incidence for close contacts with infected cases of 0.33% for asymptomatic, 

3.3% for mild cases, 5.6% for moderate cases and 6.2% for critical cases. In Ferretti et al., 

the ratio of infectiousness of asymptomatic to symptomatic individuals is estimated to be 

0.1, hence symptomatic carriers are 10 times more likely to infect a secondary case than 

asymptomatic carriers. 

The modelling studies should consider varying this parameter over a wide range and 

examine the effect.  
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Monitoring the epidemic to date 

Confirmed cases, hospitalisations and deaths to date 

The first confirmed case of COVID-19 was notified on 29th February 2020, and confirmed 

cases began to grow exponentially from the week beginning 10th March 2020; as of 1 April 

2020 a total of 3447 have been confirmed, with 978 hospitalisations, 136 admissions to 

critical care and 85 deaths. 

The epidemic curves for cumulative cases, admissions to hospital, admissions to ICU and 

deaths as notified to HPSC are shown below, on linear and log-linear scales. 

The log-linear plot suggests that after an initial seeding phase, the epidemic grew rapidly 

until 19 March, at which point the growth rate began to fall, linked to escalating public 

health controls and social distancing interventions effective from 13 March, 25 March and 

28 March. 

 

Figure 1: Epidemiological curves to date for (cumulative total) confirmed cases, hospitalisations, ICU admissions and deaths.  
Note that ICU admissions and deaths are referred to the secondary y-axis (source HPSU) 
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Figure 2: Log-linear pot of (cumulative total) confirmed cases, hospitalisations, ICU admissions and deaths.  Note that ICU 
admissions and deaths are referred to the secondary y-axis (source HPSU) 

 

When the growth rate for cumulative confirmed cases is examined, the early unmitigated 

phase of the epidemic is marked by exponential growth at a rate of over 30% per day, but 

from 19th March the growth rate declined progressively from 33% to 10% (as of 1 April) 

 

Figure 3: Day-on-day growth rate in cumulative total cases, averaged over the preceding 5 days 
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The growth in number of new cases per day is inherently noisy data, but best estimates 

suggest that the day-on-day increase in new cases is also declining.  While these declines in 

growth rate are an encouraging sign of the effectiveness of social distancing measures that 

are in place, these data should be interpreted with caution, as delays in testing and 

reductions in testing capacity will have led to under-detection in recent days, so that actual 

growth rates may be higher than these analyses suggest. 

 

 

Figure 4: Day-on-day growth rate in new cases per day, averaged over a seven-day window, up to 27 March 2020 

 

Estimating effective reproduction number 

IEMAG have implemented a moving window estimation of effective reproduction number (R) 

based on the available data from Ireland. The approach estimates R based on the observed 

number of cases and an estimate of the serial interval; the estimate of R is very sensitive to 

the estimate of serial interval. While the plots are shown as R0 the approach estimates R0 for 

the early phase of the epidemic only, later estimates are of the effective R. 

We show estimated R for serial intervals of 4, 5 and 6.5 days. It should be noted that our 

best international estimate of serial interval is 6.5 days, which suggests that R0 at the 



11 
 

beginning of the outbreak was high, in excess of 4, but the public health measures to date 

have reduced effective R to closer to 2.5. 

 

 

 

Figure 5: Estimates R assuming serial intervals of 5 days (R0_1), 4 days (R0_2) and 6.5 days (R0_3).  The best available 
estimate of serial interval is 6.6 days, which suggests that R at the beginning of the outbreak, before mitigation, was 
greater than 4 (our best estimate of R0 for the epidemic in Ireland) and that effective R has been significantly reduced. 

Estimating time from intervention to effect 

A key consideration is the time taken for any public health intervention to have an effect. 

Currently the median time from infection to confirmed diagnosis is 11 days (5 days 

incubation period and 6 days from symptoms to confirmation); 12% of cases will present 

and be confirmed before day 7 and 75% by day 14. This means that for any intervention that 

reduces the rate of infection, it will take at least 10 days to see a clear impact. A more 

formal analysis (Figure 7) shows the social distancing measures effective 13 March 2020 

would not be seen to reduce the growth in confirmed cases until some 14 days later. 
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Figure 6: The distribution of time to symptoms and time to diagnosis.  The plots show, for a cohort of individuals infected on 
day 0 that will show symptoms and test positive, on any given day what proportion have yet to show symptoms and have 
yet to be diagnosed. 

 

Figure 7: A model analysis of the expected time lag between the first set of social distancing interventions (effective 13 
March 2020) and the time at which an effect on confirmed cases should be observed. 
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Likely effects of social distancing measures 

The Imperial College London modelling team have developed a model to examine the 

effects of different social distancing interventions on effective reproduction number (R), and 

IEMAG has adapted the model to compare data for Ireland with the other jurisdictions 

modelled by the Imperial group.  This model suggests that the measures effective 28 March 

should bring R below 1.0 and suppress the epidemic. 

 

Figure 8: Model effect of social distancing measures applied in Spain on deaths (left panel) and reproduction number (right 
panel). Dark shading is 50% confidence interval, light shading  95% confidence interval, histogram is observed deaths per 
day. 

 

 

 

Figure 9: Model effect of social distancing measures applied in UK on deaths (left panel) and reproduction number (right 
panel). Dark shading is 50% confidence interval, light shading  95% confidence interval, histogram is observed deaths per 
day. 
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Figure 10: Model effect of social distancing measures applied in Ireland on deaths (left panel) and reproduction number 
(right panel). Dark shading is 50% confidence interval, light shading  95% confidence interval, histogram is observed deaths 
per day. 
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Likely demand for hospital and critical care 

We have two recent European estimates of the likely demand for hospital and critical care. 

A Eurosurveillance report dated 25 March 20203 states 

“Evidence to date is that ca 80% of individuals with COVID-19 have a mild disease, i.e. 

a respiratory tract infection with or without pneumonia, and most of these recover. 

In ca 14% cases, COVID-19 develops into a more severe disease requiring 

hospitalisation while the remaining 6% cases experience critical illness requiring 

intensive care. The mortality of patients hospitalised due to COVID-19 is ca 4%” 

The ECDC 7th update states 

“In EU/EEA countries with available data, 30% of diagnosed COVID-19 cases were 

hospitalised and 4% had severe illness. Hospitalisation rates were higher for those 

aged 60 years and above. Estimates of crude case-fatality for Germany, Italy and 

Spain showed that both the risk and absolute numbers of deaths rapidly increased 

with age for those aged 60 years and above in each country. Among hospitalised 

cases, severe illness was reported in 15% of cases, and death occurred in 12% of 

these cases, with higher case–fatality rates in older adults.” 

The best available European estimates are, therefore, that between 20% and 30% of cases 

will require hospital care, and between 4% and 6% of cases will require critical care.  The 

current (2 April 2020) situation in Ireland is that cumulative admissions to hospital and 

cumulative admissions to ICU are running at 27% and 3.9% respectively of cumulative 

confirmed cases. IEMAG are modelling the likely demand for acute healthcare for two 

scenarios 

• Medium demand: 30% hospitalisations, 15% of hospitalisations (4.5% of total cases) 

requiring critical care 

• High demand: 30% hospitalisations, 20% of hospitalisations (6.0 % of total cases) 

requiring critical care 

The total requirement for critical care beds depends on the length of stay, so average 

lengths of stay of 8, 10 and 14 days are used.  

A steady-state analysis can be conducted to establish the level beyond which critical care 

capacity would be saturated: if a constant number of new cases were confirmed each day, 

what is the likely demand for critical care beds? 

Steady-state new cases per day 300 

Average LOS in critical care 8-day 10-day 14-day 

4.5% critical care admission rate 108 135 189 

 
3 https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2020.25.11.2000285?emailalert=true  

https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2020.25.11.2000285?emailalert=true
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6% critical care admission rate 144 180 252 

 

Steady-state new cases per day 500 

Average LOS in critical care 8-day 10-day 14-day 

4.5% critical care admission rate 180 225 315 

6% critical care admission rate 240 300 420 

 

Steady-state new cases per day 700 

Average LOS in critical care 8-day 10-day 14-day 

4.5% critical care admission rate 252 315 441 

6% critical care admission rate 336 420 588 
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Short-Term Forecasts as of 1 April 2020 

IEMAG have taken two approaches to generating short-term forecasts of the epidemic. 

Exponential curve fitting 

The first approach was to predict the unmitigated or poorly-mitigated growth of the 

epidemic by fitting an exponential growth curve to the early data (see Annex C). These 

forecasts were very useful in guiding early decisions to mitigate and control the epidemic, 

and the progressive reduction the forecast as the mitigation measures took effect was an 

early marker of their impact.  However, as these measures became more effective, the 

forecasts became less useful, for the very reason that they are based on the behaviour of 

the outbreak since the beginning, so the recent effects of any mitigation measures are 

diluted by the earlier unmitigated spread of the virus; the forecast is therefore a significant 

overestimate of the likely number of new cases. Nonetheless, a comparison of observed 

cases to date against these early exponential forecasts is a very useful marker of the impact 

of the public health measures taken. 

 

 

Figure 11: Log-linear plot showing observed new cases per day to 1 April 2020, compared with forecast of 18 March 2020 
for an unmitigated epidemic. 

Scenario forecasting 

The second approach to short-term forecasting is to project a number of scenarios based on 

the possible impact of public health and social distancing measures on the growth rate in 

new cases. This approach takes 28 March 2020 as baseline, and assumes that the social 
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distancing will have no further effect (growth rate 15%) or that, over the course of 14 days, 

the growth rate in new cases reduces to 10%, 5%, or 2% per day. 

 

Figure 12; Short term forecasts, taking confirmed cases up to 28 March 2020 as baseline, and projecting a decline in growth 
rate over the subsequent 14 days to targets of 15%, 10%, 5% and 2%. The unmitigated scenario is also shown. 
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Medium Term Epidemiology Projections as at 31 March 2020 

IEMAG has implemented and extended an SEIR model informed by Kucharski et al., defined 

and calibrated to the Irish data.   

 

The model assumes  

• Fully-mixed, homogeneous population (no spatial aspect or contact networks). 

• SEIR model, based on differential equations (no stochastic inputs). 

• Parameter ranges informed by biological evidence, and then constrained to 

match observed data. 

• Exponential distributions for residence times in all compartments.  

 

The following observations can be made 

• The parameter f, which is the fraction of infections that remain asymptomatic is 

shown to be crucial in determining the likely future scenarios. 

• Running a range of scenarios through an SEIR model shows a strong, non-linear 

impact of a reduction in effective R on the size of the peak and time to peak 

• Aligning this analysis with our known capacity constraints (e.g. ICU beds) highlights 

the need to get R very close to or below 1 to manage the epidemic 
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Figure 13: Scenario analysis in terms of cumulative cases (top, note logarithmic scale) and new daily cases (bottom, linear 
scale); black symbols show Irish data. Time (horizontal axis) is measured in days from Feb 28th. The light blue curve 
(leftmost curve) is the unmitigated scenario; the red curve shows the trajectory fitted with a reduced R from the day of 
school closures (March 12th). The green through blue curves are possible future scenarios assuming a further reduced R 
value starting from March 28th, corresponding to R values of 1.6 (green), 1.2 (orange), 0.8 (black), 0.4 (magenta) and 0.2 
(dark blue). 

 

The next steps are: 

• A regional version of model 

• Modelling of varying the current level of social distancing, and pulsed interventions, 
via changes to effective reproduction number in the high-level model 

• Age-structured model to give a higher-resolution picture of impact of reopening 
school 

• Independent checks on SEIR model and implementations 
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Modelling for Healthcare Demand 

The IEMAG Health Service Demand Modelling subgroup has developed a prototype model 

that predicts demand daily demand for hospital beds, ICU beds and person-hours required 

from different types of healthcare staff, as well as the supply of hospital and ICU beds.  

Estimated daily care needs can be compared to available bed and ICU capacity at hospital 

and LHO level over a 120-day horizon.  

The model requires assumptions as to the number of new COVID-19 cases each day at the 

national level and applies scenarios drawn from Irish data and the international literature as 

to the share of cases requiring hospitalisation or ICU and a range of length of stay 

parameters.  

Assignment of cases from national level to regions and hospitals is currently modelled based 

on demographic assumptions and the pattern of emergency discharges from each county to 

each hospital in 2019. 

 

Modelling for Geospatial Impact 

The IEMAG Geospatial Modelling subgroup intends to develop regionalised epidemic 

models on a short term (7-10 day horizon) in a spatially disaggregated framework. 

This is an important input because although some aspects of the virus are essentially 

biological (for example the incubation of infectious periods) other aspects such as the rate 

at which infections are transferred may vary regionally – e.g. in more densely populated 

regions 

The group is currently refining what geographic area is appropriate for this analysis, hospital 

groups, community healthcare organisation and/or county level are all possible.  

 In addition, work is also being considered to refine existing hospital catchment areas on the 

basis of discharge data from Emergency Departments and in-patients to develop a more 

precise picture of the local and regional impact of COVID19 in Ireland. 

  
 

  



22 
 

Next steps 

• IEMAG will continue to refine and develop all of the analysis it is pursuing over the 

coming days. 

• It will give particular focus this week to the development of: 

a. Local/Regional models 

b. Utilising Irish data to determine more appropriate parameters in relation to 

hospitalisation, ICU admission rates and lengths of stay  

c. Narrowing of range of R values used to characterise interventions  

d. Medium range forecasting with SEIR models 
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Annex B: Estimation of effective reproduction number 

IEMAG have implemented a moving window estimation of effective reproduction number (R) 

based on the available data from Ireland using the get_R function of the package earlyR. The 

window is set at 7 days. The estimate for day 𝐷 is based on counts of incidence from day 

𝐷 − 6 to day 𝐷. The estimator requires estimates for the mean and standard deviation - 

here we use Mean = 5 and SD = 1.9.   

The approach estimates R based on the observed number of cases and an estimate of the 

serial interval; the estimate of R is very sensitive to the estimate of serial interval. While the 

plots are shown as R0 the approach estimates R0 for the early phase of the epidemic only, 

later estimates are of the effective R. 

 

Figure 14: Estimated R with a serial interval of 5.0 (SD 1.9) days 
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Figure 15: Estimated R with a serial interval of 4.0  (SD 1.9) days 

 

Figure 16: Estimated R with a serial interval of 6.5 (SD 1.9) days 
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Figure 17: Estimated R assuming serial intervals of 5 days (R0_1), 4 days (R0_2) and 6.5 days (R0_3) 
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Annex C: Exponential curve-fit forecasts 

These forecasts were used in the early stages of the epidemic to forecast worst-case 

scenarios for an unmitigated or poorly-mitiaged epidemic.  The forecast is made by fitting an 

exponential growth curve to the observed data. This is a very simple model and valid only in 

the early stages of an epidemic. The forecast is for an epidemic with largely ineffective 

mitigation measures, as it is based on the behaviour of the outbreak since the beginning, so 

the recent effects of any mitigation measures are diluted by the earlier unmitigated spread 

of the virus. The forecast is reliable only in the very short term (7-10 days). The forecast is 

very sensitive to small changes observed cases. The following also affect forecast: changes 

in the testing regime, delays in testing, the impact of mitigation measures, and differences 

in the pattern of transmission between travel-related infections, household transmission, 

transmission to healthcare workers and wider community transmission. 

These forecasts were very useful in guiding early decisions to mitigate and control the 

epidemic, and the progressive reduction the forecast as the mitigation measures took effect 

was an early marker of their impact.  However, as these measures became more effective, 

the forecasts became less useful, for the very reason that they are based on the behaviour 

of the outbreak since the beginning, so the recent effects of any mitigation measures are 

diluted by the earlier unmitigated spread of the virus; the forecast is therefore a significant 

overestimate of the likely number of new cases. 
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Figure 18: Exponential curve-fit forecast as of 18 March 2020, forecasting 2,700 new cases on 31 March if epidemic is not 
controlled. 

 

Figure 19: Exponential curve-fit forecast as of 1 April  2020, showing a significant reduction in forecast new cases per day 
compared with the forecast from 18 March 2020 
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Figure 20: Log-linear plot showing observed new cases per day to 1 April 2020, compared with forecast of 18 March 2020 
for an unmitigated epidemic 
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Annex D: IEMAG Membership 

IEMAG Objectives 

To deliver an epidemiological model and a capacity demand (health service utilisation) model 

so that data about the progression of the disease can be used to forecast future projects and 

utilised to inform operational and policy decision making.  

IEMAG Membership and Sub-Group Membership 

The COVID-19 IEMAG will be made up of senior technical advisors from the health, research 

and academic sectors. The group is dividing its work between three sub-groups who from 

time to time involve other participants not listed. Membership breakdown in Appendix 1.  

Comprehensive List of Members of the COVID-19 IEMAG and Sub-Groups: 

• Philip Nolan (Chair)  Maynooth University 

• Ajay Oza   HPSC 

• Alan Barrett   ESRI 

• Ann Barbar   UCD 

• Alan Cahill   Department of Health (DoH) 

• Alan Smith   DOH 

• Breda Smyth   HSE - Public Health 

• Brendan Murphy  UCD 

• Cathal Walsh    University of Limerick 

• Chris Brunsdon  Maynooth University  

• Conor Keegan   ESRI 

• Conor Teljeur   HIQA 

• Darina O’Flanagan   Department of Health (DoH)/HSE 

• David McEvoy   UCD 

• Derval Igoe   HSE 

• Francis Butler   UCD 

• Guy McGrath   UCD 

• James P Gleeson  University of Limerick 

• Jim Duggan   NUIG 

• Justin Gleeson   AIRO 

• Máirín Ryan   HIQA 

• Maire Connolly  NUIG 

• Megan O’Driscoll   Imperial/Paris 

• Patrick Wall   UCD 

• Sean Lyons   ESRI 

• Simon More   UCD 

• Rhona Gaynor (secretariat) Department of Health (DoH) 

• Martha Purcell (secretariat) Department of Health (DoH) 

• Sarah Glavey (secretariat) Department of Health (DoH) 


