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EBOLA IN CONTEXT: 
UNDERSTANDING TRANSMISSION, 
RESPONSE AND CONTROL 

WEEK 2 THE EPIDEMIC AND THE RESPONSE 
HOW CAN DEATHS BE REDUCED AND WHAT DOES THE 
FUTURE HOLD? A DEADLY DISEASE: MEASURING CASE 
FATALITY RATES 
 
JUDITH GLYNN: Ebola causes so much fear because of the high proportion 
of deaths. In this lecture, we'll look at some of the problems behind measuring 
fatality rates. 
 
Imagine a refugee camp where there is a cholera outbreak. There are 100 
cases of cholera, and 10 patients die. The case fatality rate will be 10 divided 
by 100, or 10%. In general, the case fatality rate is the number of deaths 
divided by the number of cases. 
 
In the first Ebola outbreak, 149 cases acquired Ebola by person-person 
transmission. And 119 of them died. The case fatality rate was therefore 119 
divided by 149, or 80%. In the Ebola outbreak in Kikwit in 1995-- 310 cases, 
250 of them died. Case fatality rate is therefore 250 divided by 310, or 81%. In 
the West African outbreak, as of 16 of November 2014, there have been more 
than 15,000 cases, and more than 5,000 deaths. But the case fatality rate is 
not simply the number of deaths at that point divided by the number of cases 
at that point. Let's look at why not. 
 
Well, first, we have to think who is included as a case, which deaths are Ebola 
deaths, and how are they included? And how do you actually measure the 
case fatality rate? Standard case classification criteria for Ebola divide them 
into suspected cases, probable cases, and confirmed cases. There are 
several different criteria for suspected cases, including someone with a 
sudden high fever who's had contact with an Ebola case, or people displaying 
typical Ebola symptoms, which include fever and a range of other symptoms, 
none of which are specific for Ebola. They can occur in other conditions, 
including malaria, which is very common in the region, typhoid, and other 
fevers. Or also any sudden, unexplained death is enough to put someone in 
the suspected category. 
 
A probable case is a suspected case with medical opinion that they're 
probable, or any person who died from suspected Ebola who has 
epidemiological contact with a confirmed case. And confirmed cases are 
those who've got a laboratory test that's positive for Ebola. 
 
If we look at the 15,000 cases mid-November, although more than 9,000 were 
confirmed, there was quite a lot of probable cases, and 3,600 suspected 
cases. So we're not clear how many of those 15,000 actually had Ebola apart 



 

  2 

from those that were definitely confirmed. So are cases being missed, even 
from the list of susceptibles? Are we undercounting? Well yes, we will be. It's 
a very large area. There's remote areas where cases are not going to be 
recognized and reported. And the symptoms are not unique to Ebola so that 
people may be sick, and it's not recognised. It's also possible that non-Ebola 
cases are being counted as Ebola. Because, again, the symptoms are not 
unique to Ebola. And in the suspected and probable cases, we're not having a 
laboratory confirmation. 
 
What about the deaths? Are we missing deaths from Ebola? Well, yes. 
Again,it's a large and remote area. And the symptoms are not unique to 
Ebola. And also, there's a reluctance to report deaths because of the 
implications for funeral and follow-up. So people who die and not already on 
the suspect list may be missed altogether from the figures. It's also possible 
that people who die from diseases other than Ebola are being counted as 
Ebola deaths because the symptoms are not unique Ebola. And if someone is 
a suspected case dies and has had contact, they'll become a probable case, 
so will also be included in those figures without laboratory confirmation. 
 
So to estimate the case fatality rate, we really need cases who actually have 
Ebola. And we need people who die who've actually had Ebola. But that 
would suggest restricting us to confirmed cases. And there's a problem with 
doing that. Because if you exclude those who died before confirmation, you 
will under estimate the case fatality rate. So we can't just look at the confirmed 
cases to get it. 
 
Another problem is that we need to know the outcome for all the cases. If we 
look at a particular point in time, at how many cases there've been and how 
many deaths there've been, many of those cases will still be sick. The 
outcome won't yet be known. And so, if we simply take the number of deaths 
at that point divided by the number of cases, we'll underestimate the case 
fatality rate. So you might think it's easiest to measure what's happening in 
the treatment centres. We know who's a case. We know who goes on, what 
the outcomes are, and who dies. But again, the problem with that is you might 
underestimate the case fatality rate as it would exclude those who die without 
reaching the centres. 
 
For example, as of September 2014, looking at the cases with known 
outcomes, if we looked at all cases, the case fatality rate is 71%. But if you 
looked just in the hospitalised cases, the case fatality rate was 64%. This 
might suggest that hospitalisation was improving the outcome, and that might 
be part of the explanation. But it could also be that those who were very sick 
had died before getting to the treatment centres, then would contribute to this 
difference. 


