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I. Recognition of Sporadic and Epidemic Disease 

1.1. Background. It i s Important to emphasize that yellow fever (YF) i n A f r i c a i s 

under-recognized and under-reported. Table I compares the number of cases o f f i c i a l l y 

reported during various epidemics with the number of cases estimated from 

e p i d e m i o l o g i c a l i n v e s t i g a t i o n s ; these data Indicate that epidemic morbidity and 

m o r t a l i t y i s under-estimated by a f a c t o r of 10 to 1000. Perhaps more Important than the 

problem of underreporting i s the lateness i n r e c o g n i t i o n and i n v e s t i g a t i o n of outbreaks, 

since t h i s r e s u l t s i n delays i n i n i t i a t i n g c o n t r o l e f f o r t s . Table 2 shows that a delay 

of 2 months or more has o f t e n occurred between epidemic onset and r e c o g n i t i o n . Some of 

the f a c t o r s responsible include: (1) occurrence of the disease i n r e l a t i v e l y remote 

areas with few medical s e r v i c e s ; (11) u n f a m i l i a r i t y of medical personnel with the 

disease and a "low index of s u s p i c i o n " ; ( i i i ) confusion with other endemic di s e a s e s , 

e.g. v i r a l h e p a t i t i s and malaria, e s p e c i a l l y e a r l y i n the outbreak when an unusual 

incidence of disease i s not yet apparent; ( i v ) l a c k of access to s p e c i f i c d i a g n o s t i c 

laboratory t e s t s and h i s t o p a t h o l o g i c a l s e r v i c e s ; (v) i n e f f i c i e n t disease r e p o r t i n g and 

d i f f i c u l t communications; ( v i ) popular b e l i e f systems which discount the a b i l i t y of 

western medicine to t r e a t jaundice and which r e s u l t i n removal of s e v e r e l y i l l p a t i e n t s 

from h o s p i t a l . Some of these adverse f a c t o r s which l i m i t e f f e c t i v e s u r v e i l l a n c e can be 

improved as discussed below. 

Some epidemics of YF go completely undetected, as do most cases of sporadic disease 

occurring i n the enzootic and emergence zones (as defined by Germain et a l ( 1 ) ) . T h i s 

has come to l i g h t only where s p e c i a l programs dedicated s p e c i f i c a l l y to YF s u r v e i l l a n c e 

have been i n e f f e c t . For example, i n 1970 a "hidden" outbreak of YF was detected i n 

N i g e r i a , when an epidemiologist assigned to a s p e c i f i c YF p r o j e c t followed up an 

anecdotal report of unusual m o r t a l i t y i n Okwoga D i s t r i c t ( 2 ) . S i m i l a r l y , s p e c i a l 

s u r v e i l l a n c e programs i n N i g e r i a (1970-72(3)), Ivory Coast (1979-1982 ( 4 ) ) , and 

elsewhere have i l l u s t r a t e d that such e f f o r t s can detect the occurrence of sporadic cases 

of YF. The occurrence of such cases may r e f l e c t e i t h e r endemic transmission or the 

e a r l y phase of an epidemic. 

1.2. S u r v e i l l a n c e Techniques 

1.2.1. Reporting o f HospitalTzed Jaundiced Cases. Most i n f e c t i o n s with YF 

v i r u s do not r e s u l t tn jaundice; however, t h i s feature of the disease i s u s e f u l as a 

basis f o r s u r v e i l l a n c e , since the more common c l i n i c a l signs are n o n s p e c i f i c . Most 

countries have a system of r e p o r t i n g of h o s p i t a l i z e d cases of h e p a t i t i s , which can be 

adapted to provide some information about the occurrence of YF. The monthly incidence 

of h e p a t i t i s admissions and deaths i s examined by geographic region or a d m i n i n s t r a t i v e 

area. Data i n d i c a t i n g the p o s s i b i l i t y of YF Include an unusual c a s e - f a t a l i t y rate ( i n 

general the rate f o r v i r a l h e p a t i t i s and other causes of jaundice that may be confused 

with v i r a l h e p a t i t i s i s <1%, whereas the f a t a l i t y rate of h o s p i t a l i z e d YF cases i s 

> 30%). Comparisons of Inc'ldence and m o r t a l i t y data from d i f f e r e n t h o s p i t a l s or 

"geographic regions provide important information, since YF outbreaks may be quite 

l o c a l i z e d . 
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E f f e c t i v e use of " p a s s i v e " s u r v e i l l a n c e data of t h i s s o r t depends upon the speed 
w i t h which d i s e a s e i n c i d e n c e r e p o r t s reach the country e p i d e m i o l o g i s t and the speed w i t h 
which the data are a n a l y z e d . S e v e r a l other approaches to the s u r v e i l l a n c e of 
h o s p i t a l i z e d cases can be mentioned: 

( i ) Use of a more s p e c i f i c case d e f i n i t i o n , which helps to focus the r e p o r t i n g 
system on YF as an e t i o l o g y of ja u n d i c e ; f o r example, r e p o r t i n g c a t e g o r i e s such as 
h e p a t i t i s w i t h a l b u m i n u r i a or h e p a t i t i s w i t h hemorrhagic m a n i f e s t a t i o n s can be used. 

(11) P r o v i s i o n of a system f o r the c o l l e c t i o n and t e s t i n g of d i a g n o s t i c samples 
( s e r o l o g y , h i s t o p a t h o l o g y ) (see s e c t i o n 1.3). 

The a p p l i c a b i l i t y of these approaches depends i n l a r g e measure on the i n t e r e s t and 
enthusiasm of i n d i v i d u a l s at the l e v e l of both the M i n i s t r y of H e a l t h and the 
h o s p i t a l s . I d e n t i f i c a t i o n of a key i n d i v i d u a l at each r e p o r t i n g s i t e ( h o s p i t a l ) , 
frequent communications, and p r o v i s i o n of i n f o r m a t i o n about the c l i n i c a l f e a t u r e s of YF 
t o h o s p i t a l s t a f f w i l l f a c i l i t a t e s u r v e i l l a n c e . 

Under c e r t a i n circumstances, an " a c t i v e " system of s u r v e i l l a n c e of h o s p i t a l i z e d 
cases may be s u b s t i t u t e d f o r the pas s i v e system. A c t i v e s u r v e i l l a n c e i s an e s s e n t i a l 
p a r t of the response to an emergent problem and i s di s c u s s e d f u r t h e r below ( s e c t i o n 2 ) . 

1.2.2. Laboratory-Based S u r v e i l l a n c e . C o l l e c t i o n and t e s t i n g o f d i a g n o s t i c 
samples from suspect cases present many d i f f i c u l t i e s i n A f r i c a and have not been a p p l i e d 
t o s u r v e i l l a n c e of YF except i n the context of s p e c i a l p r o j e c t s . N e v e r t h e l e s s , a 
c a p a b i l i t y i n the s p e c i f i c d i a g n o s i s of YF and a p p l i c a t i o n of l a b o r a t o r y t e s t s to 
r o u t i n e s u r v e i l l a n c e are important g o a l s f o r the f u t u r e . C r i t i c a l elements i n c l u d e : (1) 
l a b o r a t o r y f a c i l i t i e s and t r a i n e d l a b o r a t o r y personnel; (11) s e l e c t i o n and r o u t i n e use 
of r e l i a b l e and p r a c t i c a l l a b o r a t o r y t e s t s ( d i s c u s s e d elsewhere i n the m e e t i n g ) ; ( i l l ) 
i d e n t i f i c a t i o n of a few " s e n t i n e l " h o s p i t a l s and s e l e c t i o n of e n t h u s i a s t i c h o s p i t a l 
s t a f f members to oversee the program; ( i v ) establishment of a system f o r c o l l e c t i o n of 
specimens (on the b a s i s of a case d e f i n i t i o n ) and p r o v i s i o n of c o l l e c t i o n v i a l s , 
s h i p p i n g c o n t a i n e r s , e t c . ; (v) development of a r a p i d , r o u t i n e , and i n e x p e n s i v e simple 
means of shi p p i n g samples to the l a b o r a t o r y ; ( v i ) use of sodium a z i d e , t h l m e r o s a l , or 
other p r e s e r v a t i v e s added to samples which r e q u i r e d l onger than 1-2 days i n t r a n s i t to 
the l a b o r a t o r y ; ( v i i ) feedback of t e s t r e s u l t s and I n t e r p r e t a t i o n to the h o s p i t a l s , and 
frequent communications with h o s p i t a l personnel Involved. 

Each of these elements presents c e r t a i n d i f f i c u l t i e s ; s o l u t i o n s depend upon s p e c i f i c 
knowledge of l o c a l c o n d i t i o n s and resources and d e d i c a t i o n of s t a f f a s s i g n e d t o the 
p r o j e c t . 

2. Emergency S u r v e i l l a n c e 

R e c o g n i t i o n of an increa s e d i n c i d e n c e of f a t a l h e p a t i t i s (from e x a m i n a t i o n of 
h o s p i t a l r e p o r t s ) , d i a g n o s i s of even a s i n g l e case (by h i s t o p a t h o l o g y or l a b o r a t o r y 
t e s t s ) , and any r e p o r t s of suspect YF r e q u i r e e p i d e m i o l o g i c a l i n v e s t i g a t i o n , the purpose 
of which i s to determine whether an outbreak i s i n progress. I f i n i t i a l i n v e s t i g a t i o n 
r e v e a l s t h a t t h i s i s the case, a c t i v e s u r v e i l l a n c e should be I n s t i t u t e d t o d e f i n e the 
exte n t of the problem i n terms of geography and case i n c i d e n c e and to determine the 
chronology of the outbreak. 

The f o l l o w i n g methods are u s e f u l i n e s t a b l i s h i n g s u r v e i l l a n c e i n such an emergency. 

2,1, D i r e c t Contact on a Regular B a s i s w i t h H o s p i t a l s and C l i n i c s i n t h e A f f e c t e d 
and Surrounding a r e a s , by means of telephone, t e l e g r a p h , o r p e r i o d i c v i s i t s by M i n i s t r y 
of H e a l t h p e r s o n n e l . The frequency of such c o n t a c t can be d a i l y , twice w e e k l y , weekly, 
e t c depending upon a v a i l a b l e resources and the urgency of the s i t u a t i o n . A t h o s p i t a l s 
a n d ' c l i n i c s one person should be designated as the p r i n c i p a l contact who w i l l p r o v i d e 

L " L t e ' : \ " ! ihlse^^» ;rr:;.d e p l d . i o l o g i s c .0 f o l i o . ... programs of 

outbreak. 
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2.2. Regular Summarization of Data are required to allow current a n a l y s i s of 

trends. Maps, showing l o c a t i o n of suspect cases and epidemic curves based on presumed 

dates of onset should be updated at frequent i n t e r v a l s . 

2.3. C o l l e c t i o n of Laboratory Specimens. I n s t r u c t i o n s f o r c o l l e c t i n g , processing, 

and shipping serum specimens should be provided to appropriate h o s p i t a l personnel. I f 

p o s s i b l e , diagnostic specimens should be picked up at frequent I n t e r v a l s by h e a l t h 

a u t h o r i t i e s rather than r e l y i n g on a l t e r n a t i v e means of shipment to the laboratory. A 

co l d - c h a i n f o r d i a g n o s t i c specmens i s u s e f u l , p a r t i c u l a r l y f o r acute-phase specimens 

s u i t a b l e f o r v i r u s i s o l a t i o n attempts; a c o l d - c h a i n i s a l s o necessary to transport and 

hold 17D vaccine, and i t may be expanded f o r handling d i a g n o s t i c specimens. A siipple 

form f i l l e d out by h o s p i t a l s t a f f should accompany a l l specimens, g i v i n g i d e n t i f y i n g 

data, date of onset, l o c a t i o n s , etc. 

If there i s no laboratory at the n a t i o n a l l e v e l capable of performing d i a g n o s t i c 

t e s t s , the government health a u t h o r i t y should seek outside a s s i s t a n c e . Laboratory 

t e s t i n g i s important to e s t a b l i s h the e t i o l o g y of e a r l y cases, to d e l i n e a t e the 

geographic extent of the outbreak, and to e s t a b l i s h an accurate assessment of case 

incidence. 

2.4 Mobile Teams may be required to determine the incidence of nonhospitalized 

cases i n the a f f e c t e d area and to survey more remote areas without easy access to 

medical s e r v i c e s . Teams should c o n s i s t of one (or more) heal t h inspectors and include 

an i n d i v i d u a l with knowledge of the l o c a l area and i t s i n h a b i t a n t s . The s p e c i f i c 

functions of the team may i n c l u d e : (1) interviews with v i l l a g e c h i e f s and others to 

determine whether suspect cases and death have occurred; (11) examination of persons 

with suspect i l l n e s s e s ; (111) c o l l e c t i o n of blood specimens from suspect cases; ( i v ) 

p r o v i s i o n of advice regarding management of s i c k persons, p r o t e c t i o n from mosquito 

b i t e s , e t c . During the course of the outbreak, selected v i l l a g e s should be r e v i s i t e d to 

monitor the progress of the epidemic. 

If interviews i n d i c a t e that a l o c a l i t y i s experiencing an on-going outbreak, i t may 

be u s e f u l f o r the mobile team to conduct a more thorough i n v e s t i g a t i o n . In a small 

v i l l a g e , a house-to-house survey to f i n d suspect cases i s f e a s i b l e . In l a r g e r v i l l a g e s 

and towns, random sampling can be used, or fever c l i n i c s can be organized. These survey 

techniques are most u s e f u l when combined with the c o l l e c t i o n of blood samples f o r v i r u s 

i s o l a t i o n attempts, a procedure which requires a c o l d - c h a i n to a v i r u s l a b o r a t o r y . In 

any case, a d e t a i l e d search f o r suspect cases as described w i l l allow a more accurate 

assessment of the impact of the epidemic i n a l o c a l i t y or region. 

A problem that again must be addressed i n t h i s context i s the case d e f i n i t i o n . The 

mobile team w i l l have very l i m i t e d c a p a b i l i t y i n d i s t i n g u i s h i n g YF from other i n f e c t i o n s 

under f i e l d c o n d i t i o n s . In the r e t r o s p e c t i v e surveys f o r suspect cases (e.g. interviews 

with c h i e f s ) , a narrow case d e f i n i t i o n (e.g. jaundice, n o n f a t a l or f a t a l ) must be used, 

recognizing that other causes, e s p e c i a l l y v i r a l h e p a t i t i s , confuses i n t e r p r e t a t i o n . If 

more thorough, a c t i v e case searches are undertaken, with the r e s u l t that very r e c e n t l y 

or a c t i v e l y - i l l persons are interviewed or examined, i t may be p o s s i b l e to narrow the 

case d e f i n i t i o n . 

Teams should make use of s u r v e i l l a n c e forms, which allow a uniform data base. 

It has been p r a c t i c a l i n some circumstances to combine s u r v e i l l a n c e and c o n t r o l 

( v a c c i n a t i o n ) a c t i v i t i e s . 
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Table 1. Discrepancies between the number of o f f i c i a l l y n o t i f i e d y e l l o w f e v e r 

cases and deaths and estimates of morbidity and m o r t a l i t y from 

d i r e c t i n v e s t i g a t i o n s of epidemics. (From Monath, T., Yellow Fever 

Chapter 68 In Warren, K.S. and Mahmoud, A.A.F. (Eds.). T r o p i c a l and 

GeoRraphicar"Medicine, McGraw H i l l , 1983, In press. 

• ~ ' Number of Cases (deaths) ~ ' 

Determined by 

O f f i c i a l l y e p i d e m i o l o g i c 

Country Year(s) n o t i f i e d i n v e s t i g a t i o n 
J 

E t h i o p i a 1960- •1962 -*(3,000) 100,000 (30,000) 

Senegal 1965 243 (216) 2,000- 20,000 

(200-2,000) 

Upper V o l t a 1969 87 (44) 3,000 (100) 

N i g e r i a 1969 208 (60) 100,000 (-*) 

N i g e r i a 1970 4 (1) 786 (15 - 40) 

The Gambia 1978- -1979 30 (3) 5,000-8,000 

(1,000-1,700) 

* No estimate a v a i l a b l e . 

Table 2. I n t e r v a l betwee 

r e c o g n i t i o n 

n onset of yellow fever epidemics and date of f i r s t 

L o c a l i t y Year Epidemic Onset 1st R e c o g n i t i o n 

Sudan 1959 August Late October 

Senegal 1965 ?July October 

N i g e r i a 1969 J u l y September 

The Gambia 1978 August November 
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