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Abstract 
In Nigeria the Federal Government rolled out 
antiretroviral drugs for the management of HW 
infection in year 2002. This study was carried out to 
determine the circulating antiviral drug mutations 
amrmg ARV naive patients with chronic HIV infection 
durillg the pre-ARV roll out era in &e country. DNA 
was extracted from scored whole blood samples 
collected from 75 HlV positive patients attending the 
Medical outpatient clinic between December 19% and 
November 2001. The Reverse mscriptase 0 and 
the protease (PR) regions of the viral genome were 
amplified by nested PCR and then sequenced by cycle 
sequencing and analyzed using the ABI 3100 DNA 
sequencer to determine the mutations assdated with 
protease inhibitors (PI), nudeoside reverse 
transcriptase inhibitors @RTlJ and non-nucIeoside 
reverse transcriptase inhibitor (NNRTz). Ten of the 
64 (1 5.6%) samples with positive PCR bad mutations 
for PR inhibitors (PI) including R8D. I 15V, G16E, 
MW, M46L, L63P and H69K, while 5 of63 harbored 
RT inhibitor (NRTUNNRTI); V179I, MBT, V179E 
and A98S. Detection ofARV drug resistant mutations 
when ARV was not known to be in use in Nigeria 
caIls for caution in the intedpretatim of drug resistance 
prome of HIV-1 from infected p o n s  on treatment 
ARVs in the counq; 
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R h l d  
LR Gouvernement FBdkral au Nigeria a lance les 
m&dicam&ts antidtroviraux pour la gestion de 
l'infection du VIH en 2 0 ~ .  a t t e  6tude a vid donla 
d6terminer les mutations dw dicaments  antiviraux 
en circulation parrni les malades ARV naifs qui ont 
--infection VlII chronique pendant la 
prdddente au lancement d' ARV dans le pays. On a 
extrait & I'ADN des ~ t i l l o n s  de sang conservds, 
recueii ti de 75 malades du VM qui fdquentknt 
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I'h6pital de jour enbe W m b r e  1996 e& Novernbre 
2001. Les endroits de la transcriptase inverse (TI) et 
de la prothe (PR) du genome viral ont kt6 amplifi6s 
par PCR irnbriqut et puis &quench par cycle de 
dquence et analysis en utilisant b dquenceur d' ADN 
ABI 3 100 afin de dhrminer les mutations qui sont 
assocites aux inhibiteurs prot4ases (IP), aux 
inhibitem nuclhsides de transcriptase inverse (NTll 
et h l'inhibiteur non-nuclhside de tpanscriptase 
inverse (lNNTI). Dix sur les 64 (15.6%) khanGl1ons 
PC2 positif avaient des mutations pour les 

inhibiteurs PR (PX) y mmpris R8D, I 15V, G16E 
M361, M a ,  L63P et H69K tandis que 5 63 
abritent l'jnhiiiteur RT (WTVMMl); V1791, A98T, 
V179E et A98S. Le dtpistage des mutations 
Mstantes au midicament ARV lorsque ARV n'&t 
pas connue au Nigeria appelle 4 la prudence dans 
l'mteqm&ationdupm~ede~itancedu~cament 
du VIH-1 des pers0nne.s infect& qui suivent un 
traitemen1 ARV dans le pays. 

Xntrodnction 
Whspread use of highly active antireuovim1 (ARV) 
agents has h m d o u d y  reduced the morbidity md 
mortality amwg pati* infected with HIV 113,131, 
padculady in subSaharanAfrica that has the highest 
global burden of the infection. [13]. However, a serious 
challenge to the use ofARV k emergence of m c e  
to the available ARVs [=,I 1). Amding to the WHO 
1131, the extent to which ARV resistant HIV will be 
transmitted depends on a n u m h  of factors, one of 
the most impwtant being ARV use including coverage 
in an area, duration of its use as well as proportion 
and numbers of ART patients whose rcgimens are 
failing [a. In Nigeria, highly sulxidized hial g e n e  
ARV drugs became available to limited numb of 
WTV infected persons in year 2002 and subsequently 
the free brapded triple combhation first Iinereghen 
under the US govenunent fund4 F'EPFAR and Global 
Fund programmes in year 2004. Hithem, very few 
patients that could afford the relatively expensive 
branded ARV drugs were treated in tbe country, 
initially with zidovudine alone and later with 
zidovudine and larxlivudine combination (Combivir). 
In view of the rapid scaling up of ART in Nigeria, it 
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is imprtant to define the baseline drug resistarm 
'rnuuon patterns in Lhe circulating strains of HIV in 
Nigeria. Herein, we -teport patterns of ARV drug 
mutations among treatment naTve patients with 
advan& stage of IW infection during the preARV 
roll out in Nigeria- 

Materials and methods 
~ ~ i ~ u o t s  of stored whok blmd mp1~ mllccadfmm 
15 HIV poritivc'patients anending the Medical 
Onpatient clinic of the University College hmpita1, 
Ibadan from December 19% to November2001 were' 
& for this study. The samples have been previwsiy - 
confirmed to be HIV-L positive by ELISA 
(&nesc&n, ~ioRad& 1 and Western blot assays 
miom@). Genomic DNA W ~ S  extracted from& 
of the samples and -maiyaed for ARV iksistance 
mubtion 65  follow^; FmgmentS of the Reverse 
tnnmiitase and the pmt- PR) regions of 
the v i d  geaom were amplified by nested PCR and 
then sequenced by cycle sqwc ing  and anal@ 
using them1 3100 DNAqumcer to d e t e r m i  the 
&tations 'kmciated with pmteasc inhibitors 0, 
nucleosjde reverse inhibitors (NRTl) and 
non-nucleoside reverse transcriptase in hi bitor 
-1). The d y s k  included the RT and PR. 
mutations that bave been assodated with reduced 
s ~ ~ t o P X , N I C I T a n d N N R T f s & m i b e d b y  
t h e w d A X D S  - - W i n  June 2HE r'TJ. 

R € d t s  
Target fragments from three HIV gene sequences 
of 64 of the 75 genomic DNA of samples were 
arnplifi&le by the PCR technique. Ten (15.6%) of 
the 64 samples with positive PCR bad mutations for 
PR inhibhrs IPX) including R8D (n=l), 1SV (PI), 
Gl6B (n=2), M36X (n=l) , M46L (n=l), L63P(n=2) 
and H69K ( ~ 2 )  , while 5 (7*9%) of 63 samples 
harbored inhibitor -TI); V1791 (n= I), 
A98T(n=l), ~179Hn=2) and A983 (n=1). 

DisCu&on. 
Ttie use ofbighty active antiIW0viral timaw (ART') 
has reduced. meidity  aad mortality 
mong infe~fed. with HIV. The -ess of 
ARV is however limited by of HIV drug 

In most deveIoged countries, HIV drug 
resistance *1e of infdcted individuals is routinely 
. d k b n e d  prior to initiation of ARV [6,8,12]. On 
the contrary, this is not yet possible in most 
developing 'countties because of limitation of 
tesources a d  trained mpower requird for the 
laboratw mts.~lthough avaiIabIe data show that 
use of ART in developing countries is almost as 

effective as in the developed settings, very little is 
known about the ARV drug resistance pattern of . 
the predominant fW strains in sub-Saharan Africa, 
which are predominantly non-B subtypes. 

Detection of AkV drug resistant mutations 
found in this study when ARV was not known to be 
in use in Nigeria calls for caution in the interpretation 
of gemtypic data of non-B HIV-1 sequenceg fmm 
Africa. Are these me drug induced mutations or 
polymorphisms that may be associated with 
circulating viral strains in the region? These could bt 

; ime mutations or polymorphisms in the pdomhmtly 
circulaCing non-3 HN-1 vim1 stmins in suMaharan 
Africa Inkmtingly, 10 (15.6%)0f 64 W-1 samp!es 
anaIyz@ showed mutation to PI drugs that only 
became widely available for treatment in Nigeria 
between year 20Q4. Using a different set of sampIes 
mllecred from ART naive W-1 infected individtra 
also from a comunity-based swdy in southwestern 
part of Nigeria but d h g  n later perid, Ojesina et 
a{. (101 found 6 (17%) of 35 samples analyzed 
harboring primary mutations in h e  W region but 
less in thePR It was W l a k d  that "the Qpe M f i c  
codon usage and polymorphisms suggest the 
involvemqnt of differential pathways for drug 
resistance and kt-driven evolution" in the m - B  

' ' HJV-1 subtype. identified in that study compared to 
subtypes 3. 

In a similar study in Ouagadougou, analysis 
- of EW-1 from blobd samples collected from patients 
shody before and after htroduction of large scale 
AET in Burkina Faso showed subtype specific 
secondafy polymorphism in the PR gene of the vim 
(41. The report a h  indicated some subtype specific 
poIymorphisms within important HLA epitop. 
According to kozai et d [91, these natudy o c e ~ g  
mutations in W- 1 infected patients have important 
impI'ioas fm therapy and tk -me of c h i d  
~ e s . ~ d [ ~ 1 ~ m a y a l s o i n d u c e c r n s s r e s i s t a n c e  

, to the m t I y  available aud future MVs. Thexe is 
tbkreforethendto~fullydefinehimpliearimof 
the'mutations for re'sponse to D in sabgs with 

of n0n-B W- 1 subtype. 
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