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Summary 
To def ine the incidence and spectrum of extra pulmonary 
t u b e r c u l o s i s ( E P T B ) a n d the t r end of p u l m o n a r y 
tuberculosis (PTB) among human immunodeficiency virus 
(HIV) infected patients in the University of Ilorin teaching 
hospital, a tertiary care centre in Nigeria. Review of all PTB 
cases diagnosed by Ziehl-Neelsen staining technique and 
E P T B d i agnosed by t issue his tology and/or cytology 
between January 2000 and December 2004. HIV/TB co-
infection occurred in 40%• (297 cases) of the 744 new cases 
of tuberculosis (TB) seen in the last 5 years, HIV/PTB 
occurred in 79% and HIV/EPTB occurred in 21%. About 47 
new cases of HIV/PTB and 12 of HIV/EPTB were diagnosed 
per year . T u b e r c u l o u s p leu r i sy wi th e f f u s i o n ; 2 3 % , 
tuberculous meningitis; 16% and genital tuberculosis; 10% 
as ( tuberculous: orchit is , endometri t is and frozen pelvis) 
were c o m m o n form ol extra pulmonary presentation. The 
chance of mixed presentat ion was 3 t imes higher amongst 
the HIV posi t ive than HIV negat ive patients; 27 vs. 11: 
X : = 6.99. OR 3.25; 9 5 % 0 1 = ^ 3 2 ^ 8 . 1 4 , p-value= 0.008. 
Similarly t h e x h a n c e o f miliary tuberculosis w a s 4 1 / 2 times 
higher in the H I V posi t ive group; 9 vs. 2: X2= 4 .29, OR 
4.67; 95% CI= 0.90-45.93, p-value= 0.03. Both condit ions 
recorded the lowes t CD4 + ce l ls coun t ; 88cel ls /ul and 
93.6.6cel ls /ul , thus serving as features of advanced HIV 
illness. P T B and E P T B are c o m m o n amongst the HIV 
infected pat ients; miliary spread and mixed presentation 
are s igns of severe immunosuppress ion . 

Keywords: Pulmonary TB, extra-pulmonary TB, HIV, 
CD4' cells, Ilorin. 

Resume 
Pour def in i r l ' i n c idencedu spectre de la tuberculose extra 
p u l m o n a l e ( T B E P ) et la f r equence d e la tuberculose 
p u l m o n a l e (TBP) parmi les pat ients immunodef ic i t a t re 
dans Ic centre hospital ier universitaire dTlor in au Nigeria. 
Une e tude re t rospect ive a ete faite des cas d iagnos t iques 
des t issues h is to logiques et ou cy to log iques en t ie Janvier 
a D e c e m b r e 2004 . La co-infection du V I H / T B etait de 
40% (279 cas) sur 744 nouveau cas vue dans les dernieres 
cinq ans. Le taux du VIH/TBP etait de 79% et de 2 1 % pour 
Ie VI I i /TBEP. Envi ron47 nouveau cas du V I H / T B P et 12 
cas de VII I /TBEPeta ien t d iagnost iques chaque annee. La 

pleuresie tuberculeuse avec effusion, 23% ; la tuberculose 
meningitique, 16% et la tuberculose genitale .10/^ ( la 
tuberculose orchite, endometri te et du pelvis) etaient la 
forme la plus commune de la tuberculose extra pulmonale . 
Les chances des signes et symptomes mixe etaient trois 
l'ois plus clevees parmi les seropositifs que les individus 
sain 27 vs 11, OR=3.25. P=0.008. Semblablement la chance 
de la tuberculose miliaire etait 4.5 fois plus elevee chez les 
patients seropositif a VIH que ceux negatil 9vs 2, OR=4.67, 
P=0.03. Ces deux conditions avaient des taux des cellules 
CD4 de 88 et 93 cellules//*! de sang respeclivement. signe 
du VIH avance. L e T B P et La T B E P sont commune parmi 
les patients i n f e c t * du VIH ; la distribution miliaire et des 
signes et symptomes mixe sont des signes severe de 
1'immunosuppression. 
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Introduction 
Pulmonary tuberculosis is prevalent in Nigeria largely 
because of high level of poverty and failure of the national 
tuberculosis control programme. Of recent HIV infection 
has assumed the centre stage as the most potent risk factor 
fo r acqu i r ing the d i s e a s e [1) . HIV in fec t ion c a u s e s 
dysfunction and depletion of the key cells of immunity 
which a re CD4 + T- l y m p h o c y t e s , m a c r o p h a g e s and 
monocytes [2]. These cells play a central role in anti-
mycobacterial defenses [2]; their dysfunct ion therefore 
places the affected patients at a higher risk of primary 
tuberculosis infection or reactivation of an old locus 13]. 
This risk is about 8%-10% per year in HIV positive patients 
compare to 5% lifetime risk in HIV negative ones [4]. HI V/ 
TB induces synergist ic i m m u n e dysregulat ion [5] that 
enhance rapid progression of both condit ions in the co-
infected patients. One epidemiological report has estimated 
one third of the sub-Saharan Afr icans to be carrying latent 
Mycobacterial tuberculosis infect ion which could be 
activated by HIV infect ion thereby increasing the pool of 
HIV/PTB co-infect ion in the region [3 | . In the developed 
world however , it is H I V / E P T B co-association that is on 
t he i n c r e a s e a n d t u b e r c u l o u s l y m p h a d e n i t i s is t h e 
commonest form (6| . It should be noted that E P 1 B though, 
a paucibacil lary d isease can affect any tissue or organ 
outside the lungs singly or in combinat ions and dif ferent 
types have been reported f rom this hospital |7-10]| and 
f rom across the count ry [ 11,12] though none in HIV-
infected patients. S tudies f rom other Afr ican countr ies 
however , indicated a high incidence ol HIV/EPTB in the 
continent 113,14] This was why we decided to de f ine the 
incidence and spec t rum of E P T B as well as the trend of 
PTB in HIV infected pat ients in this tertiary care centre. 
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T a b l e 1: Characterist ics of patients with T B / H I V 

Variable Total M a l e (%) Female (%) Mean a g e ± Std D e v Mean C D 4 ± Std Dev 

All TB cases 744 431 (58) 3 1 3 ( 4 2 ) 3Q.9± 10.1 -

PTB 627 332 (53) 295 (47) 3 2 . 1 ± 9 . 3 -

EPTB 117 72 (62) 45 (38) 3 0 . 5 ± 1 0 . I -

All HIV/TB 297 175 (59) 121(41) 2 7 . 2 ± 9 . 0 128.4±64.8 
HTV/PTB 236 106(45) 130(55) 2 7 . 8 ± 6 . 9 135 .$±70 .6 
HIV/EPTB 61 37 (61) 24 (39) 24 .5±9 .7 111.4±45.2 

T a b l e 2: Annual distr ibution of H I V / T B co-morbidi ty 

YEAR Pulmonary T B E x t r a p u l m o n a r y T B 
HIV positive (%) HIV negat ive (%) Total (%) HIV pos i t ive ( % ) H I V negat ive (%) Total (%) 

2000 35(18.3) 69(17.6) 104(16.5) 10(16.4) 14(25.0) 18(15.4) 
2001 44(17.9) 73(18.7) 117(18.7) 12(19.7) 11(19.6) 23(19.6) 
2002 56(22.7) 84(21.5) 140(22.3) 13(21.3) 9 (16 .1 ) 22(18.8) 
2003 49(20.0) 82(21.0) 131(21.0) 1 5 ( 2 4 . 6 ) 1 3 ( 2 3 . 2 ) 29(24.8) 
2004 52(21.1) 83(21.2) 135(21.5) 11(18.0) 9 ( 1 6 . 1 ) 25(21.4) 
Total 136(100) 391(100) 627(100) 61(100) 56 (100 ) 117(100) 

Materials and metliods 
T h e chest unit of the depar tment of Medic ine oversees 
the management of a sizeable number of HIV/AIDS and 
T B pat ients . Records of pat ients d iagnosed with both 
condi t ions from 1" January 2000 to 31" December 2004. 
w e r e r e t r i eved f r o m the unit r e g i s t e r s fo r a n a l y s i s . 
Tuberculos is cases were grouped into pulmonary (PTB) 
and extra pulmonary (EPTB), each of which was stratified 
by patient's HIV status. EPTB was later classified according 
to site and pattern of distr ibution. Each of the enlisted 
P T B patients had at diagnosis; a chest radiograph and 3 
sputum specimens tested for acid and alcohol fast bacilli 
(AAFB) by Ziehl-Neelsen staining technique, 2 of which 
were smear positive while only EPTB diagnosed by smear 
study, aspirat ion cytology, t issue h is to logy or au topsy 
report were listed for study. HIV infect ion was diagnosed 
by two e n z y m e linked immuno-soben t assays (ELISA) 
using the Wel lcozyme HIV recombinant EIA ( E n z y m e 
I m m u n o - a s s a y ) and M u r e x H I V 1 and 2 kit (Murex 
Diagnostics, Dart ford, UK). ELISA screening test was done 
on an automated pipetting and analys ing mach ines with 
96-well microtitre plates. It was based on the pr inciple of 
H I V a n t i g e n - a n t i b o d y r e a c t i o n u s i n g a m i x t u r e o f 
r e c o m b i n a n t s y n t h e t i c p e p t i d e s to r e p r e s e n t 
immunodominant epi topes. T h e viral ant igen binds to the 
bo t tom of the wel ls in the mic ro t i t r e p la te and upon 
addi t ion of pat ient s e r u m c o n t a i n i n g HIV a n t i b o d i e s , 
an t igen -an t ibody b i n d i n g will occur . T h i s r eac t i on is 
d e l e c t e d b y t h e a d d i t i o n o f an e n z y m e - l a b e l e d 

c o n j u g a t e " which b inds to the an t i gen - a n t i b o d y 

complex . T h e e n z y m e c o n t a i n e d in the b o u n d c o n j u g a t e 
will then act on a s u b s t r a t e to b e a d d e d in the f ina l s t ep 
of the p r o c e d u r e , t h e r e wi l l be a c o l o u r c h a n g e if H I V 
a n t i g e n - a n t i b o d y r e a c t i o n h a d t a k e n p l a c e e a r l i e r on in 
the wel ls of the m i c r o t i t r e p la tes . T h e in tens i ty ("opt ica l 
dens i ty , O . D . ) o f t h i s c o l o u r r e a c t i o n is m e a s u r e d and 
is p r o p o r t i o n a l to t h e a n t i b o d y a c t i v i t y in t h e s a m p l e . 
Pa t i en t s tha t h a d pa i r ed p o s i t i v e t e s t s h a d t he i r C D 4 + 

ce l l s e s t i m a t e d by D y n a l T 4 Q u a n t m e t h o d ( D y n a l 
B io t ec A S A , O s l o , N o r w a y ) . T h i s test is c a r r i e d ou t on 
a 1 resh s a m p l e of p e r i p h e r a l b l o o d at r o o m t e m p e r a t u r e . 
I he i s o l a t e d c e l l s w e r e l y s e d a n d t h e n u c l e i c a c i d 

c o u n t e d m a n u a l l y on a l ight m i c r o s c o p e a f t e r s t a i n i n g 
w i t h s t e r n h e i m e r - M a l b i n s o l u t i o n . T h e r e s u l t i s 
e x p r e s s e d as the n u m b e r of c e l l s pe r m i c r o l i t r e of the 
w h o l e b l o o d . I he a v e r a g e C D 4 + ce l l s c o u n t f o r each 
g r o u p w a s d e t e r m i n e d a n d c o m p a r e d . T u b e r c u l o u s 
m e n i n g i t i s w a s d i a g n o s e d c l i n i c a l l y in p a t i e n t s wi th 
m e n i n g e a l s i g n s , c o n f i r m e d t u b e r c u l o s i s in the lungs 
and c e r e b i o s p i n a l f lu id s tud ies sugges t i ve of men ingea l 
i n f l a m m a t i o n , w h i l e ske l e t a l T B w a s d i a g n o s e d f r o m 
c l in ica l e v a l u a t i o n a n d r ad io log i ca l r epor t s [151 

Statistics 
Descriptive statistics; mean, s tandard deviation and range 
were generated where appl icable using statistical package 
for social sc iences ( S P S S / P C + . version 11.0. S P S S Inc. 
Ch icago , UvSA. 2002) . Independen t - samples T-test was 
used to c o m p a r e the means o f these v a r i a b l e s wh i l e 
proport ions were compared with c h i - s q u a r e j e c h n i q u e . 
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Resul ts 
Seven hundred and forty-four cases of tuberculosis; 627 
( 8 4 ^ ) pulmonary and 117 (16%) extra pulmonary were seen 
in the last five years (2000 to 2004). Mean age of the patients 
was 30.9± 10.1 and the sex ratio was; M: F, 1.4:1. table 1. 
IIIV/TB co-infection occurred in 40% of all the cases (297 
patients). 79% (236 patients) of which was HIV/PTB; and 
21% (61 patients) as HIV/EPTB. Annual distribution of 
HIV/PTB showed a rising trend, table 2, giving an average 
of 47 new cases diagnosed per year. This was against 189 
cases seen in the previous nine years (1991 to l999) [ 1], 
that averaged 21 new cases per year. Tuberculous pleurisy 
with ef fus ion was the commonest form of extra pulmonary 
presentation in the HIV posit ive patients; 23%, though 
not as c o m m o n as it occurred in the HIV negative cases; 
34%, table 3. Other forms of HIV/EPTB presentation were; 
tuberculous meningitis; 16% . miliary T B ; 15% and genital 
TB; 10% as tuberculous: orchitis, endometri t is and frozen 
pelvis. There were however, less cases of nodal and skeletal 
TB in HIV posit ives compared to HIV negative ones; 13% 
vs. 20% and 11% vs. 17%' respect ively. T h i r t y - e i g h t 
patients; 32.4% had mixed presentation of TB the frequency 
of which was 3 t imes higher amongst HIV positives cases; 
27 vs. 11: X:= 6.99, O R 3.25; 9 5 % CI= 1.32-8.14, p-value= 
0.008. Similarly, mil iary presentat ion was over 4 t imes 
c o m m o n e r in H I V posi t ive g roup; 9 vs. 2: X-= 4.29, OR 
4.67; 95% CI= 0.90-45.93, p-value= 0.03. HIV/PTB had the 
highest mean CD4* count of 135.8cells/ul (range 70- 310/ 
ul) and H I V / E P T B had a lower value of 111.4 cells/ul(range 
40- 230/ul) . T h e d i f f e r ence was statistically significant, p-
value=0.026. Mixed cases of HIV/PTB and HIV/EPTB and 
miliary T B of the lungs had the lowest mean CD4* counts ; 
88cel!s/ul and 93.6cells/ul respectively. 

T a b l e 3 : Spec t rum of Extra pu lmonary T B in HIV 
posi t ive pat ients 

Extra pulmo- HIV posit ive HIV negative 

nary T B N o W N o m Total m 

Pleural 14 23 19 34 33 28.2 

Meningeal 10 16 5 9 15 12.8 

Skeletal 7 11 9 17 16 13.7 

Lymph node 8 13 11 20 19 16.2 
9.4 Mil iary 9 15 2 3 11 

16.2 
9.4 

Genital 6 10 2 3 8 6.7 

Pericardial 4 7 2 3 6 5.2 

* Abdomina l 1 2 - - 1 
2 

0.8 
1.8 Middle ear 0 3 - -

1 
2 

0.8 
1.8 

Renal - - 2 3 2 1.8 

Orbital - - 1 2 I 0.8 

Laryngeal 
(2vocaI cords . 
1 tonsil) - - 3 6 3 2.6 

Total 61 100 56 100 117 100 

"Diagnosed at autopsy 

Discussion 
The present study has demonstrated a more than two folds 
increase in the annual rate of HIV/PTB in our centre during 
the last 5 years. This confirms earlier report from Lagos 
and Jos. Nigeria of a rising trend of HIV/PTB in the country 
116.17]. High level of poverty associated with deplorable 
living standard of Nigerians were the implicated factors 
112.18]. Active measures that will strengthen the national 
tuberculosis control programme and also improve the 
welfare of average Nigerians are urgently required to reverse 
this trend. 

Incidence of HIV-associated E P T B in this report 
was about 21% majori ty of the cases man i fes ted as 
t u b e r c u l o u s p l e u r i s y w i th e f f u s i o n , t u b e r c u l o u s 
meningi t i s , miliary TB of the lungs and genital TB in a 
dec reas ing order. This was in tune with s imilar reports 
| 4 ,14 ,20] in the continent that have es tabl ished T B of 
the pleura with bilateral e f fus ion as the commones t form 
of EPTB in Afr ica . However, the higher Mycobacter ia l 
load reported in HIV positive cases in one of the reports 
[14] was not found in this study, all the pleural f luid 
smear s for AAFB in both HIV pos i t ive and negat ive 
cases turned out to be negative for tubercle bacilli . HIV/ 
E P T B manifes t commonly as tubercu lous adeni t i s and 
skeletal T B in the advanced count r ies [6 ,19] , but more 
of these cases were HIV negat ive in our repor t , this 
p r o b a b l y s u g g e s t i n t e r p l a y o f o t h e r 
i m m u n o s u p p r e s s i v e c o n d i t i o n s o t h e r t h a n H I V 
in fec t ion in these pat ients . Pover ty and malnut r i t ion 
c o u l d r e a d i l y f i t in t o t h i s a s s u m p t i o n . M i x e d 
presen ta t ion of pu lmonary and ext ra pu lmona ry T B in 
the s a m e pat ient was o b s e r v e d to be 3 t i m e s m o r e 
c o m m o n in the HIV pos i t ive cases ; 44. . )% c o m p a r e d to 
the HIV negat ive ones ; 19.6%, s a m e for mi l iary T B of 
the lungs which was about four t imes m o r e prevalent 
a m o n g s t the HIV pos i t i ve ca se s ; 15% vs. 3 % . T h e 
loca t ion and pa t te rn of d i s t r i bu t i on o f T B in these 
pa t i en t s was a m e a s u r e of the i r r e s p e c t i v e level of 
i m m u n i t y ; pu lmona ry man i f e s t a t i on had the h ighes t 
C D 4 ' cel ls count of 135.8cells/ul whi le extra pu lmonary 
c a s e s had a lower va lue of 111.4 cel ls /ul and va lues 
less than 100 cells/ul were recorded for cases with mixed 
p re sen ta t ion and mil iary d i s ea se ol the l ungs ; SScells/ 
ul and 93ce l l s /u l r e spec t ive ly , T h e s e va lue s are lower 
c o m p a r e d to the sugges t ed labora tory A I D S d e f i n i n g 
va lue of 163cel ls /ul in Niger ia [21] . H o w e v e r , it did 
c o n f i r m H I V / P T B co - in f ec t i on as o n e of the ear l ies t 
o p p o r t u n i s t i c i n f e c t i o n s that he ra ld onse t of dep le t ion 
of C D 4 ; cel ls , the index of a pa t i en t ' s level of immuni ty 
122). It a l so revealed that H I V / E P T B occur red at a much 
advanced level of HIV il lness i.e. much lowered level of 
CD4* coun t 123]. 

In conc lus ion , the inc idence of HIV-assoc ia ted 
P T B is h igh and the t rend is r i s ing in th is ins t i tu t ion , 
H I V / E P T B are a l so qu i te c o m m o n . M i l i a r y T B of the 
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l ungs and m i x e d p u l m o n a r y and ex t ra p u l m o n a r y 
mani fes ta t ion are c o m m o n features of advanced HIV 13. 
illness. 
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