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Summary 
Tuberculos is (TB) control p r o g r a m m e is a balance between 
accura te d i agnos i s of the d i s ea se and e f f ec t i ve t rea tment 
of ca se s to e l i m i n a t e t h e d i s e a s e in the communi ty . We 
carr ied out a r e t ro spec t ive r ev i ew of the spec imens pro-
cessed in the T B labora to ry of the D e p a r t m e n t of Medica l 
Microbiology. Universi ty Col lege Hospi ta l , Ibadan between 
1996 and 2005 . Majo r i ty of the s p e c i m e n s processed were 
sputum (75.2%) whi le cerebrospinal fluid and aspirates f rom 
o the r s o u r c e s a c c o u n t e d fo r 4 . 3 % and 2 0 . 5 % respect ively. 
Of the s p u t u m p r o c e s s e d , 2 , 7 3 8 ( 6 2 . 4 % ) w e r e f rom m a l e 
pat ients whi le 1,650 (37 .6%) w e r e f r o m female patients giv-
ing a male to female ratio of 1.66:1.00. Only 380 (9.5%) were 
r epo r t ed s m e a r pos i t i ve wh i l e 4 7 7 ( 1 0 . 9 % ) w e r e pos i t ive 
fo r cu l tu re . T h r e e h u n d r e d a n d f o u r (6 .9%) w e r e smear 
nega t ive but cu l tu re pos i t ive w h i l e 2 0 7 (4 .7%) were smear 
pos i t ive but n e g a t i v e fo r cu l tu re . T h o s e s p u t u m that w e r e 
missed by s m e a r m i c r o s c o p y ( 6 . 9 % ) w e r e on ly c o n f i r m e d 
by cu l tu re a f t e r s ix to e igh t w e e k s incuba t ion . Th i s cu l tu re 
m e t h o d is on ly a v a i l a b l e in f e w r e f e r e n c e centers in Nige-
ria. T h u s , u n d i a g n o s e d ca se s r e su l t i ng f r o m inadequa te 
d i agnos t i c fac i l i t i es c o n t r i b u t e an i m p e d i m e n t to T B con-
trol e f f o r t s in t h e c o m m u n i t y . H e n c e there is an urgent 
need to h a v e m o r e a c c u r a t e , a f f o r d a b l e tools that would 
be avai lable for use at the all levels of heal th care to ach ieve 
total e r ad i ca t i on of T B in the c o m m u n i t y . 
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Resume 
L e p r o g r a m m e d e c o n t r o l e d e la t u b e r c u l o s e ( T B ) est u n e 
b a l a n c e en t r e le d i a g n o s i e p rec i s et le t ra i t ement adequa te 
des cas a f in d ' e l i m i n e r ce t te m a l a d i e d a n s la c o m m u n a u t e . 
N o u s a v o n s e f f e c t u e s c e t t e r e v u e r e t r o s p e c t i v e d e s 
e c h a n t i l l o n s d e s g o u t t e s e p a i s s e s au l a b o r a t o i r e d e 
T u b e r c u l o s e , D e p a r t e m e n t d e m i c r o b i o l o g i c du C o l l e g e 
Universi taire Hospi ta l ier ( U C H ) Ibadan en t re 1996 a 2005 . 
La m a j o r i t e des e c h a n t i l l o n s e t a i en t les e chan t i l l ons d u 
crachat (75 .2%) ; a l o r s q u e l e l l u i d e c e r e b r o s p i n a l e e t f luidc 
aspi re d ' a u t r e s s o u r c e s e s t i m a i e n t a 4 . 3 % et 2 0 . 5 % 
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respccti vement . 62 .4%(2 ,738) des crachat ana lyses dtaient 
des ma les et 37 .6%( 1,650) des pat ients femel les , ayant u n e 
p ropo r t i on d e 1.66 ; 1.00. S e u l e m e n t 3 8 0 (9.5%;) d ta ient 
r appor td s pos i t i ve et 4 7 7 ( 1 0 . 9 % ) p o s i t i v e pa r cu l t u r e . 
3 0 4 ( 6 . 9 % ) ava ien t d e s gou t t e s e p a i s s e s n e g a t i v e m a i s 
pos i t i ve par cu l t u r e et 2 0 7 (4 .7%) a v a i e n t d e s gou t t e s 
Epaisses pos i t i ve mais nega t ive par cu l tu re . L e s c r a c h a t s 
d o n e les l a m e s d e s gout tes Epaisses Etaient pe rdu ( 6 . 7 % ) 
p o u r la m i c r o s c o p i e Etaient conf i rmEes par cu l t u r e a res 6-
8 s e m a i n e s d ' i n c u b a t i o n . La cu l tu r e n ' e s t d i s p o n i b l e q u e 
d a n s q u e l q u e s cen t r e s d e s so ins d e santE d e r e f e r e n c e au 
N i g e r i a , a ins i les c a s i n a d e q u a t e m e n t d i a g n o s t i q u e s 
r e s t e n t un p r o b l e m e a u x e f f o r t s d e c o n t r o l e d e la 
t ube rcu lose d a n s les c o m m u n a u t e s . N o u s r e c o m m a n d o n s 
un beso in u rgen t d e s i n s t r u m e n t s p r ec i s , n o n - c o u t e u x 
d a n s les c e n t r e s d e s o i n s d e s a n t e a f i n d a s s u r e r u n e 
Eradicat ion to ta le d e ce t te malad ie . 

Introduction 
It w a s es t ima ted s o m e years back that u p to 4 3 % o f the 
w o r l d ' s popu la t ion was infected wi th Mycobacterium tu-
berculosis [1], the causa t ive agent of tube rcu los i s (TB) . It 
is n o w k n o w n that the global bu rden of T B is inc reas ing 
especially in developing countr ies of Af r ica and Asia w h e r e 
about two- th i rds of the cases res ide [2,3] With n ine mil l ion 
cases and t w o mil l ion deaths each year [4], T B e p i d e m i c is 
r ega rded as o n e of the most impor tan t g lobal c h a l l e n g e s 
fac ing man. 

Tube rcu los i s has been wi th us for too long, for 
this r eason World Heal th Organ iza t ion ( W H O ) dec la red 
the d i s ea se a global emergency in 1993 a l so , 4 6 m e m b e r 
states of the Afr ica Union (AU) dec lared it a regional emer-
g e n c y in Augus t 2005 (4). T h e d i sease T B con t inues to b e 
f o u n d w h e r e there is pover ty , in p e o p l e l iv ing in over-
c r o w d e d and unsani tary e n v i r o n m e n t s and w h e r e heal th 
is a l ready unde r siege f rom malnutr i t ion , co- infec t ion with 
H I V and o the r debi l i ta t ing condi t ions . 

Accura te laboratory diagnosis of T B remains the 
cornerstone of eradicating the disease wor ldwide [3]. In spite 
of the huge public health burden ascribed to T B , its diagnosis 
still relies on old and imperfect technologies for example , 
W H O accla imed tbol for T B diagnosis (smear microscopy) 
w a s i n v e n t e d a c e n t u r y ago . S m e a r m i c r o s c o p y as a 
d iagnost ic tool is unsuitable for paediatric, ext ra-pulmonary 
and latent infections. More importantly, it pe r forms poorly in 
TB/I IIV co-infect ions. The impact of this scenar io is mostly 
felt in d isease burden countries of sub-Saharan Alrica where 
T B ep idemic is largely driven by H I V scourge . 
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FK> . 1: TB SPECIMEN FROM VARIOUS SOURCES 

Fig. 1: TB specimen from various sources 

There is paucity of data on laboratory diagnosis of 
TB in Nigeria hence this study was set out to obtain infor-
mation on current 1 B diagnostic tools in a reference ter-
tiary centre. 1 his information would be useful for planning 
strategies for TB control programme in this environment. 

Mate r i a l s and method 
This ten-year laboratory based retrospective study ( 1 s t 

January 1996- 31S1 December 2005) was carried out at 
TB laboratory of the Depar tment of Medical Microbiol-
ogy and Paras i to logy , Unive r s i ty Co l l ege Hospi ta l 
(UCH), Ibadan, Nigeria. TB laboratory in UCH, Ibadan 
is one of the earl iest des ignated laboratories for diag-
nosis of TB in Oyo Sta te by Nat ional TB and Leprosy 
Control Programme. It is the only laboratory with facili-
ties for TB cul ture in the state. Spec imens are received 
f rom the hospital pat ients and also f rom other adjoin-
ing health care facil i t ies. Informat ion of all spec imens 
that were sent to TB laboratory was retr ieved f rom the 
ava i lab le laboratory records . Resul ts of the sputum 
smear microscopy and cu l ture were sought out and 
collated on a year ly basis. 

Three sputum spec imens f rom each patient were 
collected onto wide-mouth con ta ine r covered with lid. 
They were then t ransported to laboratory for process-
ing. Spec imens conta in ing saliva were discarded. Each 
smear was s tained by us ing Z ich l -Nee l son (ZN) re-
agents and then cu l tured on to Lowcs te in - Jenson (LJ) 
medium, incubated at 37»C for s ix-eight weeks . Suspi-
cious isolates on LJ medium were conf i rmed by re-stain-
ing with Z-N reagents at two. four , six and eight weeks 
(>1 incubation. 

Suscept ibi l i ty test ing and gene t ic prof i le of the 
" o a.es were no. done due .0 lack of faci l i t ies . Infer-
. . . . - s u c h a s a 8 c «nd sex of pat ients who submi t ted 
' , , n i W C I C a l s 0 o b ' ™ e d from the avai lable r o i s t e r . 

Data Analysis 
T h e data co l lec ted w e r e a n a l y z e d wi th the aid of the 
Statist ical P a c k a g e for Soc ia l S c i e n c e s ( W i n d o w s Ver-
sion 10.0 C h i c a g o , Un i t ed S ta t e s ) c o m p u t e r s o f t w a r e . 
Data exp lora t ion w a s ca r r i ed ou t by e x a m i n i n g the fre-
quency of d is t r ibut ion of all the var iab les ob ta ined f rom 
the laboratory register . P resen ta t ion of resu l t s w a s done 
by using tables and cha r t s . L a b o r a t o r y va r i ab l e s and 
d e m o g r a p h i c c h a r a c t e r i s t i c s of pa t i en t s w h o submi t -
ted sputum w e r e d e s c r i b e d in f o r m of p r o p o r t i o n s and 
p e r c e n t a g e s . 

Results 

Five thousand, eight hundred and thirty two specimens 
were processed dur ing the ten-year period. T h e majori ty 

• '<) were sputum samples while cerebrospinal fluid and 
aspirates from other sources accounted for 4 .3% and ^ 0 5% 
respectively (Fig 1). 

Tabic 1. Number of sputum specimen processed accord-
ing to year between 1996-2005 

Year N u m b e r 

1996 
1997 
1998 
1999 
2000 
2001 

588 
487 
379 
512 
644 

13.4 
11.1 
8.6 

11.7 
14.7 

2002 62 
420 
616 
680 

4388 

-

2003 
2004 
2005 
Total 

62 
420 
616 
680 

4388 

1.4 
9.6 

14.0 
15.5 
100 
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Of the 4 ,388 sputum submit ted for analysis, 680 
(15.5%) were received in 2005 ,616(14 .0%) handled in 2004 
while no specimen was processed in 2001 but only 62 (1.4%) 
were processed for smear microscopy in 2002 (Table 1). 
Out of the total sputum processed, 2,738 (62.4%) were from 
males and 1.650 (37 .6%) f rom females , giving a male to 
female ratio of 1.66:1.00. T h e ages of the patients who sub-
mitted sputum were be tween 10-79 years. Table 2 shows 
the age and sex distr ibution of patients who submitted 
sputum during the s tudy per iod. 

Table 2: Age and sex dis t r ibut ion of subjects who sub-
mitted sputum samples 

Age group N o of Pat ients 
(Years) Male F e m a l e Total 

10-19 87 181 2 6 8 (6.1) ' 
20-29 326 2 7 6 602 (13.7) 
30-39 4 2 3 315 738 (16.8) 
4049 711 78 789 (18.0) 
50-59 534 5 2 8 1062 (24.2) 
60-69 554 106 660 (15.1) 
10-19 103 166 269 (6.1) 

Total 2 7 3 8 1650 4 3 8 8 (100) 

*Numbers in parenthesis are in percentages 

Table 3: Smear and culture results 

Result Smear microscopy Culture 

Posit ive 380 (8.7%) 477 (10.9%) 
Negat ive 4008 (91.3%) 3911(89.1%) 
Total 4388 (100) 4388(100) 

Discussion 
It has been suggested that more attention should be paid 
to accurate laboratory diagnosis of T B , especially now 
that T B upsurge is being driven by HIV/AIDS scourge, 
widespread poverty and weakened health systems in sub-
Saharan Africa [5]. 

This study shows that sputum const i tutes the 
majori ty (75.2%) of the specimens submitted for analysis. 
This is not surprising since the commones t presentation 
of T B is pulmonary. This is not to say that extra-pulmo-
nary T B (EPTB) are not common. Ige et al [6] reported 
22 .4% prevalence of EPrB cases in the same center in 2005 
while a study in Ile-Ife documented 12.3% prevalence [7). 
Similarly, 18.5%' of the population studied in a Tanzanian 
hospital by Richer etal [8] had EPTB. Relatively low per-
centage of specimens required for diagnosis of EPTB in 
this s tudy may be due to d i f f icul ty in ob ta in ing such 
samples . 

We observed that no sputum was processed in 2001 
and only 62 (1.4%) in 2002. The closure of the laboratory 
between January 2001 to September 2002 accounts for the 
low patronage. T h e laboratory was closed d o w n by the 
hospital management to effect some repairs on the struc-
tural defec ts in order to guarantee the safety of workers. 

A slightly higher percentage of sputum (15.5%) was 
processed in 2005. This is due to the fact that towards the 
end of 2005, our laboratory started receiving spec imens 
f rom Anti-Retroviral Clinic (ARV clinic). Th i s clinic is a 
des ignated clinic for the treatment and management of 
pat ients with HIV/AIDS in U C l i Ibadan. T B has been re-
ported as one of the commonest presentat ions of HIV/ 
A I D S not only in Nigeria but also in other parts of sub-
Saharan Afr ica [9]. The two disease entit ies consti tute a 
fo rmidab le public health burden in this part of the world 
where resources and logistics to curtail the scourge is in-
adequa te . 

About half of the spec imen processed (48.5%) 
were f rom patients within the age bracket 20-49 years. This 
agrees with previous studies [6,7,10] and conf i rms the high 
annual risk of infection with Mycobacterium tuberculosis 
in pat ients be low 50 years. This age bracket corresponds 
to the e c o n o m i c vibrant age ol' the populat ion which im-
plies that I B const i tutes a strong economic burden which 
could cr ipple the work force of the populat ion. 

Majori ty (91.3%) of the specimen processed were 
smear negative. Smear microscopy is the only widely used 
d iagnost ic tool in most deve lop ing countr ies with high 

DVttll \JIIIC7ai 
and Culture -

ve 
84.6% 

!• iu. 2: Combined smear and culture icsults. 

T h r e e hundred and e igh ty (9 .5%) were reported 
smear positive wh i le 4 7 7 (10 .9%) w e r e positive for culture 
(Table 3). Fur thermore, 304 (6 .9%) were smear negative but 
culture posi t ive whi le 207 (4 .7%) w e r e smear posit ive but 
negative for culture. T h e majority, 3704 (84.6%) were smear 
and cul ture nega t ive whi le on ly 173 (3 .9%) were positive 
for both smear and cul ture (F igure2) . 

Smear -ve 
~ — +ve 

6.9% 

S m e a r + v e 
-ve 

4.6% 

smear 
Culture 
+ve 

3.9% 
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burden of TB. Smear microscopy has a low sensit ivity 
as its' major d rawback [4J. This low sensitivity may 
drop from 40% as seen in field settings to 20% in HIV 
co - in fec t ion [4], T h u s some pa t ien ts may be lef t 
undiagnosed leading to delay in initiating therapy and 
this favors transmission of the disease in the community. 

O n l y 4 7 7 ( 1 0 . 7 % ) were cu l tu r e p o s i t i v e . 
Isolation of the causat ive organism on culture media 
remains the only de f in i t i ve cr i ter ia for labora tory 
diagnosis of TB [9]. Culture on LJ medium requires six 
to eight weeks incubat ion. The resulting diagnost ic 
delay favors wide transmission of the disease in the 
environment hence new culture methods that would 
obviate diagnostic delay are urgently needed for prompt 
initiation of therapy and to curb the transmission of 
the disease. Newer culture methods such as TK medium 
( S a l u b r i c s I n C , U S A ) [11 ] and B D M G I T ™ 
(Mycobacterium Growth Indicator Tube System, Becton 
Dickson & Co, USA) [12] are being proposed to replace 
convent ional LJ medium in developing countries. TK 
medium shortens incubation time to three to four weeks 
and also allows routine drug susceptibility testing while 
BD M G I T ™ provides results within 10-14 days. There 
is need to assess the suitability of these new diagnostic 
methods in our environment . 

Fur thermore , 304 (6.9%) of the sputum pro-
ces sed w e r e s m e a r nega t ive but cu l tu re pos i t ive . 
Patients with this kind of results are referred to as acid-
fast bac i l l i ( A F B ) s m e a r - n e g a t i v e p u l m o n a r y TB 
patients. High incidence of AFB smear-negative results 
is o f t en associa ted with TB/HIV co- infec t ions [2]. 
Patients with co- infect ion tend to produce less AFB in 
their sputum. This scenario overloads the laboratory 
and e rodes the predic t ive value of microscopy thus 
cons t i tu t ing a se r ious threat to TB control e f fo r t s . 
Those who were smear positive but culture negat ive 
( 4 . 6 % ) m a y be d u e to low s p e c i f i c i t y of s m e a r 
microscopy, which fai ls to d i f fe ren t ia te pa thogenic 
strains from commensals . 

In conclus ion, an urgent need exists to adopt 
more rapid and accura te TB diagnostic tests to shorten 
diagnostic delay of ten associated with culture method 
and low sensitivity and low specifici ty associated with 
smear microscopy not only in Nigeria hut also in other 
disease endemic countr ies of sub-Saharan Afr ica 
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