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OBJECTIVES

After completing this case study, the participant should be able to:

1. Describe the components of a case definition, and develop a case
definition for a new disease.

2. Given the appropriate data, perform descriptive epidemiology and
explain the importance of this step.

3. Formulate hypotheses and choose an appropriate study design.

4. Identify effect modification between risk factors

PART ONE

On the 19 September 1976, the chief medical officer of the Bumba Zone in northern Zaire
radioed the Minister of Health in Kinshasa to report that an exceptionally lethal disease had
become epidemic. Since the first of September, 17 patients at the Yambuku Mission Hospital
in the Yandongi county and one Belgian missionary midwife employed by the hospital had
developed an illness characterised by fever, vomiting, abdominal pain, and bloody diarrhoea
that rapidly progressed to death. The officer reported that the illness appeared to be spreading
among the remaining 16 hospital staff members, as well as persons living along the roads
leading from Yambuku.

The Bumba Zone is in the middle of the Zaire river basin, an area consisting predominantly of
tropical rain forest. About 275,000 persons live there, mostly in small villages with fewer than
500 persons. The people hunt a lot and come in contact with a variety of wild animals.
Dysentery, malaria, filariasis, measles, amoebiasis, pneumonia, tuberculosis and goitre are
some of the common endemic diseases.

Haemorrhagic fever in Africa, Page 2 of 18
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Question 1 In general, what are some of the criteria you might use in
deciding whether to launch a field investigation of an apparent
outbreak?

23 September - 3 October 1976

Epidemiological teams, composed of Ministry epidemiologists and microbiologists and
medical officers of two international medical missions to Zaire, were sent to the region.
Thirty-two more persons with the disease had been hospitalised at the Yambuku mission
hospital and these patients were examined. The illness was characterised by high temperature
(>39°C), headache, bloody vomiting and diarrhoea, chest and abdominal pain, arthritis, and
prostration leading to death, usually in three days time. Jaundice was not present. Liver biopsy
and blood specimens were collected from.the patients or recently dead and were sent to the
World Health Organization (WHO) reference laboratories for further evaluation. On

30 September, the Yambuku hospital was closed because 11 of the 17 staff members had died
of the illness. On 3 October, Bumba Zone was quarantined.

Question 2 At this time, what broad categories of disease would you be
considering?

Haemorrhagic fever in Africa, Page 3 of 18
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PART TWO

13 October 1976

A previously unclassified virus, similar to the Marburg virus that causes a type of
haemorrhagic fever, was isolated from liver specimens sent to WHO reference laboratories.
A serologic test was quickly developed.

Question 3 What modes of transmission of illness should be considered in
light of this information?

13 - 20 October 1976

Following contact with a Belgian missionary nurse who had been transported to the capital for
medical care, a Zairian nurse in Kinshasa became ill and died. The Zaire Government asked
for the formation of an international commission to assist in the investigation of the disease.
On 19 October 1976, following the first meeting of these consultants, a survey team was sent
to Bumba Zone. In addition to cases from whom virus had been isolated or those with positive
serology, the consultants identified other individuals with illnesses ranging from death
following an illness of headache, fever, abdominal pain, vomiting, and bleeding, to only
headache and fever following contact with another ill person.

Question 4 Given this spectrum of disease, how would you define a case?

Haemorrhagic fever in Africa, Page 4 of 18
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PART THREE

The investigators chose to divide cases into three types:

e A confirmed case was a person from whom virus was isolated or demonstrated by
electron microscopy
or
who had an indirect fluorescent antibody titre of at least 1:64 to virus within three weeks
after onset of symptoms.

e A probable case was a person living in the epidemic area who
died after one or more days with two or more of the following symptoms and signs:
headache, fever, abdominal pain, nausea, vomiting, and bleeding.

e A possible case was a person with headache and/or fever for at least 24 hours,

with or without other signs and symptoms,
who had contact with a confirmed or probable case in the preceding three weeks.

Question 5 What kind of epidemiological data would you like to collect
and how?

Haemorrhagic fever in Africa, Page 5 of 18
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TIME

The teams conducted active case finding in over 250 villages in the region of Yambuku. As a
result, they identified 473 cases meeting one of the case definitions. Of these cases, 38 met the
definition for a confirmed case, 280 for a probable case and 155 for a possible case. A
summary of the confirmed and probable cases by date of onset of disease is given below.

Table 1 Total number of confirmed and probable cases and the number of deaths
from haemorrhagic fever, according to date of onset, Zaire, September
and October, 1976

Date Total Deaths Date  Total Deaths
September October
1 1 1 1 7 4
2 2 2 2 3 2
3 2 2 3 4 2
4 1 1 4 5 3
5 4 4 5 5 4
6 3 3 6 8 5
o7 6 6 7 3 2
8 5 5 8 4 3
9 6 6 9 3 2
10 7 7 10 5 2
11 7 6 11 4 2
12 10 10 12 3 1
13 9 9 13 1 1
14 13 13 14 2 1
15 11 11 15 1 0
16 10 10 16 0 0
17 9 9 17 0 0
18 9 9 18 0 0
19 14 14 19 2 0
20 12 11 20 1 0
21 12 12 21 2 0
22 15 15 22 0 0
23 18 18 23 1 0
24 22 22 24 0 0
25 14 13
26 10 10
27 8 7
28 5 4
29 6 4
30 4 3 total 318 280

Haemorrhagic fever in Africa, Page 6 of 18
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From the data in table I the following epidemic curve is drawn.

Haemorrhagic Fever, Epidemic Curve by Date of Onset
Zaire, September-October 1976

Number of cases
25 |

20 4

[} Surviving case

Dead case

1 5 10 15 26 25 30 5 10 15 20 25

September October
Source: CDC
Question 6 Describe the epidemic curve. What does it suggest about the

nature of the disease?
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The Yambuku Mission Hospital was established by Belgian missionaries in 1935 in the
Yandongi county, one of seven in the Bumba Zone. It serves as the principal source of medical
care for 60,000 people in Yandongi and adjacent counties. Because it maintained a good
supply of medicines, people passing through Bumba Zone frequently travelled long distances
to attend clinics there. At the time of the current epidemic, the hospital had a staff of 17,
including a Zairian medical assistant and three Belgian nurse midwives. There was an active
antenatal clinic that treated 6,000-12,000 patients each month. As mentioned earlier in the
exercise, the Yambuku hospital had closed on 30 September following the death of 11 of the
17 staff members.

QUESTION 7  Mark the date of hospital closing with an arrow on your
epidemic curve and calculate the case-fatality ratios from the
beginning up to 29 September, then for 30 September onwards.
Interpret these data.
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PERSON

Table 2a. Distribution of haemorrhagic fever by age and sex, Zaire, 1976

Age (years) Male Female Total
<1 10 14 24
1-14 18 25 43
15-29 33 60 93
30 - 49 57 52 109
50+ 23 26 49
Total 141 177 318

In order to determine attack rates, denominator data are needed. These data have been
collected in the epidemic area (study area) simultaneously with the case-finding by the
tieldwork team. Table 2b shows age- and sex-specific attack rates.

Table 2b Haemorrhagic fever attack rates (per 1,000) by age and sex,

Zaire, 1976.

Age (years) Male Female Total

<1 12.5 16.5 14.5

1-14 22 3.1 2.6

15-29 6.0 10.0 8.1

30-49 9.1 7.7 8.4

50+ 7.7 5.8 6.5

Total 59 6.7 6.4

Question 8 Interpret table 2b.
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Rates are highest in infants and adults and lowest in children. Women age 15-29 seem to be at
higher risk than men of that age. The investigators should take a special look at these cases to
determine if they are linked by some common factor, e.g., maternal-infant pairs.

PLACE

The map shows the location of villages that had one or more cases during the epidemic, with
the overall attack rate (per 100) listed for each. These villages contained 42,264 (85%) of the
estimated 50,000 persons living in the epidemic area. The remaining 7,736 inhabitants live in
eight other villages with no cases. Other than Kinshasa, no towns outside the epidemic area
were found to contain cases.

Haemorrhagic Fever, Attack Rates by Village of Residence
Epidemic Zone, Zaire, 1976

10 km
= Yasoku 0.2

Yaimba 0.1 & % Yambala 0.7

Paipaie 0.2

Bakata 0.3

Baisa 1.0 Bovange 0.7
Yambuku 2.6 g g
Yalosemba 2.1

_ Yandongi 0.9

_Bodala0.4

S Yapiki Moke 0.7

Badjoki 1.8

Bosambi 0.9

Mdobamijole 0.8
Lotaka 0.3

Koloko 0.8 Mogbakele 0.2

Bonguiu 0.1
Yaenengu 0.2 =

Question 9 Describe the figure. What conclusions regarding place of onset
and risk of disease seem to be warranted?
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