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ABSTRACT  

Early diagnosis and estimation of duration of HIV-1 infection among the population is critical for 

public health intervention services in order to reduce risk associated with spreading of the virus. 

Over the years, reliable methods have been developed for estimating duration, and to differentiate 

early from late acquired HIV-1 infection. The cross-sectional study was carried out with newly 

enrolled patients at HIV treatment Centre of the Jos University Teaching Hospital. Avidity assay, 

viral load, CD4 cell count and WHO disease staging were used to characterize the patients. We 

described the socio-demographic, clinical and laboratory features of the study population. Of 230 

patients, 90% had late and 10% early infection. The median age of the patients was 35 years, while 

the majority of the patients were female (64%). Median CD4
+
 cell count was significantly lower in 

those lately diagnosed (131 cell/mm
3
). Pulmonary tuberculosis (PTB) co-infected patients comprised 

12%, 20% of oropharyngeal candidiasis, 25% of chronic diarrhea, and 59% had WHO clinical stage 

3 or 4. In conclusion, late diagnosis is the most common presentation to tertiary healthcare facility, 

though this pattern is changing as a result of scale-up antiretroviral treatment. The analysis showed 

that HIV viral load, CD4
+
 cell counts, pulmonary tuberculosis co-infection and oropharyngeal 

candidiasis were significantly associated with late diagnosis of HIV infection.  Therefore, there is 

need to intensify the present efforts on early routine HIV counseling and make ARVs available in all 

primary healthcare facilities in rural communities. This could reduce the frequency of late HIV 

diagnosis at tertiary institutions in order to avert AIDS condition. 

 

INTRODUCTION  

Early diagnosis of HIV-1 infected individuals 

among the population is critical for public 

health intervention services in order to reduce 

risk associated with spreading of the virus. Over 

the past years reliable methods have been 

developed for estimating duration, and to 

differentiate recently (early) acquired from 

long-established (late) HIV-1 infection (Janssen 

et al., 1998; Guy et al., 2009). Classification of 

individuals as either recent from long-

established (late) is based on; the increase in 

antibody avidity and or antibody titer level 

(Rawal et al., 2003; Barin et. al., 2005). 

However, the introduction of combined 

antiretroviral therapy (cART) has proved 

effective in treatment and care of HIV infection, 

and has led to significant reductions in 

morbidity and mortality (Palella et. al., 1998). 

Although the optimal time at which to initiate 

therapy remains controversial around the world 

(Levy, 1998), but it should be noted that early 

presentation is key to avoid onset of emergence 

of AIDS defining illnesses. Early diagnosis of 

HIV infection means timely access to treatment 

initiation to ensure maximum benefit and may 

serve to bring about drastic reduction in HIV-1 

progression and transmission even among 

people of risky behaviors (Weinhardt et. al., 

1999). HIV infection usually precedes low CD4 
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cell count and emergence of the AIDS defining 

illnesses and the appearance of any of the 

illnesses in those unaware of having HIV 

infection is considered to be a failure in the use 

of early diagnosis strategy. Late diagnosis in the 

course of HIV infection accounts for incidence 

of some AIDS defining cases which is as result 

of late presentation for treatment and care 

(Girardi  et al., 2000; Valdiserri et al., 1999). 

Other causes of AIDS defining incidence among 

those on drug are poor adherence (Chesney  et 

al., 1999) and emergence of resistance 

mutations to antiretroviral drugs for maximum 

therapeutic influence (Pe´rez Alvarez  et al., 

2000; Puig et al., 2000). 

 

Late diagnosis which reflects late presentation 

or late entry into care has consequences for the 

individual in terms of poorer treatment 

outcomes (Battegay  et al., 2007; Lanoy  et al., 

2007), and for the general population in terms of 

the risk of  transmission due to high viral load 

(Quinn et al., 2000). It must be emphasized that 

late presentation amongst others has economic 

impact such as high management cost following 

few months of presentation (Fleishman et al., 

2010). The barriers to patients early testing 

includes; concerns about the impact of a 

positive result, fears of lack of confidentiality, 

stigmatization and limited knowledge about 

accessing treatment (Deblonde  et al., 2010). 

There are also documented concerns by health 

providers; such as worry about informing 

individuals of a HIV-positive test result, 

language barriers, issues around lengthy 

counseling and time wasting, and poor 

knowledge about HIV infection and avoidable 

risk behaviors (Yazdanpanah  et al., 2010). 

 

Our earlier study (Anejo-Okopi et al., 2014) on 

smaller sample size presented data on long-

standing HIV-infection using antibodies avidity 

measurement and many other reported studies 

within and outside the country applied various 

definitions for late presentations (Alvarez-Uria 

et al., 2012; Althoff  et al., 2010; Kitahata et al., 

2009), but data from North Central Nigeria are 

particularly scarce, therefore a much larger 

sample size is needed to determine duration of 

HIV-1 infection of late diagnosed and 

associated characteristics using demographic, 

laboratory and clinical markers in the 

descriptions to help inform the populace, health 

providers and decision makers on the way 

forward for nation-wide HIV testing strategies. 

This will provide a platform for future 

monitoring of late diagnosis and effects on 

presentation for care following appropriate 

interventions. The importance of timely access 

to HIV services, including testing, linkage to 

treatment and continued retention in care is 

increasingly recognized at both the individual 

and population levels (Gardner et al., 2011; 

Girardi et al., 2007). Specifically, studies have 

shown that late presentation (LP) to HIV care 

services has severe consequences for the 

morbidity and mortality of individuals living 

with HIV and can also increase the risk of 

transmission to others (Cohen et al, 2011). The 

aim of the present study is to describe 

characteristics associated with duration of HIV 

infection in late diagnosed HIV-infected 

patients accessing cART  

MATERIALS AND METHODS 

Study Setting 
The cross-sectional study was carried out at the 

HIV treatment Centre of the Jos University 

Teaching Hospital (JUTH) in collaboration with 

AIDS Prevention Initiative in Nigeria (APIN) 

program. This clinic provides comprehensive 

HIV care services for the city of Jos and its 

environs. Since 2004, the clinic has been 

supported by the U.S. President’s Emergency 

Plan for AIDS Relief (PEFPAR). All HIV-

related clinic data for enrolled patients are 

maintained in electronic databases. Laboratory 

bench work for avidity assay was carried out at 

CDC supported HIV-Research Laboratory, 

Kenya Medical Research Institute, Kisumu, 

Kenya. 

 

Study Design and Population 

The study participants were prospectively 

enrolled patients, aged18 years and above, 

diagnosed as HIV-1 positive at the adult HIV 

clinic of JUTH and were prequalified to 

commence cART. The enrollment was from 

October, 2010 and April, 2011. All patients 

included in the study provided written informed 
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consent for the use of their data for research as 

approved by the institutional review boards at 

the Jos University Teaching Hospital. The use 

of secondary data was approved by Harvard 

School of Public Health. An electronic database 

(FileMaker Pro, v10; FileMaker, Inc, Santa 

Clara, California, USA) for patients’ 

demographic, clinical, laboratory data was 

designed by the Harvard PEPFAR/APIN 

program and utilized in the clinic. The patients 

included in this analysis were those who 

attended the clinic for the first time and have 

been recently diagnosed with HIV-infection and 

classified as recent (Early) infection and long 

standing  (Late) Infection) using avidity assay 

and their CD4
+
 T cells measurement at the point 

of enrollment. All patients HIV status was 

confirmed by double rapid test and 

indeterminate result by tiebreaker and western 

blot.   

 

Definitions and Measurements 

HIV-1 infection was diagnosed and classified as 

early and late infection using the avidity assay 

(Suligoi, et al., 2003;  Anejo-okopi et al.,` 

2014). We also used WHO stage at enrollment 

(WHO, 2005). The WHO HIV infection staging 

system applies clinical condition to measure 

disease progression and is widely used in 

resource-limited settings including Nigeria. The 

staging system has been shown to reliably 

predict survival times or disease progression 

(Teck et al., 2005; Kigozi et al., 2009). We 

categorized WHO stage as not severe (stages 1 

and 2) or severe (stages 3 and 4). The patients 

also had their CD4
+
 cell count measured and 

those with CD4
+
 <200 cell/mm

3
 were 

considered to be late testers, while those with 

≥200 cell/mm
3
 but without AIDS defining 

condition at diagnosis were also regarded as 

early tester. We also used clinical variables such 

as; hepatitis B virus (HBV) status, pulmonary 

tuberculosis (PTB), oropharyngeal candidiasis, 

chronic diarrhea and Kaposi sarcoma. The study 

also utilized data that were captured using 

standardized questionnaire including 

demographic variables; age, sex, marital status, 

occupation, state of residence, mode of 

transmission, partner status and spouse ARV 

treatment status.  

Late diagnosis and/or long standing infection 

was defined as a person diagnosed with HIV 

with a CD4 count below 200mm
3
 or an AIDS 

defining event regardless of the CD4
+
 cell 

count, and with serum samples having an 

avidity index of >0.80 while those with an 

avidity index of ≤0.80 were classified as early 

and/or recent infection. All persons were 

required to have avidity index test, CD4 cell 

count and viral load measured at baseline 

following diagnosis.  Kaposi’s sarcoma was 

diagnosed based on clinical features (WHO, 

2007). 

 

Laboratory Methods 

Laboratory tests carried out were part of the 

existing HIV treatment programme. Two 

different rapid HIV tests: Uni-Gold (Trinity 

Biotech Plc Bray Co Wicklow, Ireland) and 

Determine HIV-1/2 test (Determine Alere 

Medical Co., Ltd 357 Matsuhidai, Japan) were 

used for HIV sero-diagnosis. Flow cytometry 

(Partec GmbH, Munster Germany) was used to 

determine the CD4+ lymphocyte count and 

Roche Cobas Amplicor HIV-1 Monitor, version 

1.5 (Roche Diagnostics GmbH, Mannheim, 

Germany) was used to determine HIV-1 RNA 

viral load. Enzyme immunoassay (EIA) 

(Monolisa HBsAg Ultra3; Bio-Rad) was used to 

determine the HBsAg. Patients were not 

screened for hepatitis C virus (HCV).  

 

The estimation of duration of HIV infection was 

carried out using the IgG Avidity Index (AI) test 

involving automated anti-HIV enzyme 

immunoassay (EIA) as previously described 

(Anejo-okopi et al., 2014 ). The method was 

based on the rationale that antibodies produced 

in early phase of an infection show a low avidity 

increase progressively with time after exposure 

to immunogens. Thus, the low avidity indicates 

a recent infection and this was based on 

previous reports that a cut-off of 0.80 for the AI 

correspond to mean sero-conversion duration of 

180 days using AXSYM HIV1/2gO. Serum 

samples with an AI of ≤0.80 were classified as 

“recent infection”, and those with an AI of 

>0.80 were classified as “established infection” 

(long-standing infection). Each of the samples 

stored at -80°C were thawed, and two aliquots 
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of 0.2μl each were subjected to a pre-analytic 

dilution with phosphate-buffered (1:10) saline. 

After incubation at room temperature for 5 

minutes, the aliquots were assayed using the 

automated AXSYM HIV1/2gO assay (Abbott 

Diagnostics Division, Delkenheim, Germany) 

without modifying the recommended protocol 

by the manufacturer, and the AI results were 

obtained for each specimen. All specimens were 

tested in parallel under routine conditions. 

 

Statistical analysis 

The results were analyzed using EPI Info 

statistical software version 7.1.1.14 (CDC, 

Atlanta Georgia, USA). Results were 

summarized in frequencies and proportions for 

categorical variable, while continuous variables, 

depending on distribution, were summarized by 

mean or median.  For the purpose of analysis the 

following variables were categorized: age, 

WHO clinical stage, viral load and CD4 cell 

count. WHO clinical stage (stage 3 or 4 versus 

stages 1 or 2) was based on clinical severity 

(WHO, 2005), while HIV RNA viral load (<4.6 

log10 versus ≥4.6 log10 copies/ml) was 

obtained using the median cut-off value. The 

outcome variable defined as late infection was 

obtained using the avidity assay result cut-off 

level P>0.08 which is regarded as long 

established infection (Suligoi et al., 2003), 

levels of significance were set at P<0.05. All 

other variables were considered as independent 

variables.  The bivariate analysis using Chi 

squared test or Fisher’s exact test was used to 

determine associations of each independent 

variable with duration of HIV infection 

 

RESULTS 

The median age of the patients was 36 years, 

while the majority of the patients were female 

(64%) and male was 36%.  The main mode of 

HIV transmission was by heterosexual sex 

(85%). Majority of the patients were either 

single or separated (81%), most patients lived in 

Plateau State (65%), majority of patients had 

secondary education and above (70%). Majority 

of the patients were unemployed (44%), 32% 

employed, and students 17%. Interestingly most 

patients do not know about the treatment status 

of their spouses (90%), and those who consume 

alcohol were diagnosed late (70%) with P, = 

0.08 (Table 1).  

 

The patients who knew HIV positive status of 

their spouses were 53%, and those whose 

spouses had HIV negative status were 47%. Of 

the 230 patents 94% tested negative for hepatitis 

B virus surface antigen (HBsAg), only 5.8% had 

hepatitis B virus infection (Table 1). About 

ninety (90%) of the patients had Late 

(established/long-standing) and 10% had Early 

(Recent) infection.  The median RNA log of 230 

subjects was 4.6 (IQR 4.1-4.9).  The median 

CD4
+
 cell count (131 cell/mm

3
) was 

significantly lower in those with lately 

diagnosed, IQR (67-251), while those that were 

diagnosed early had CD4
+
 cell count of 372 

cell/mm
3
, (IQR, 152-600).  The analysis showed 

that HIV viral load, CD4
+
 cell count had a 

significant association with late HIV-1 

diagnosis (Table 2). In relation to pulmonary 

tuberculosis (PTB) co-infection, 12% had PTB 

infection. The frequency of oropharyngeal 

candidiasis was 20%, chronic diarrhea 25%, 

while majority of the patients did not have 

Kaposi sarcoma (95%). Interestingly 59% of the 

patents were WHO clinical stage 3 or 4.  

Pulmonary tuberculosis, oropharyngeal 

candidiasis, and WHO clinical stage 3 or 4 were 

also significantly associated to late HIV-1 

infection p<0.05 (Table 3). 

 

DISCUSSION 

In the last three decades since emergence of 

AIDS and introduction of combination therapy 

against the dreaded HIV, the scientific advances 

in the management of the disease and other 

associated infections have been seemingly 

substantial. The calculated and manageable risk-

ratios are well tilted towards earlier initiation of 

treatment amongst those known to have been 

diagnosed and presented early. However, it’s a 

well-known fact that late diagnosed individuals 

miss most benefits associated with early 

treatment and are faced with the negative 

consequences of late presentation with disease 

progression, high morbidity and mortality, while 

the health care systems are often burdened with 

stressed facility.  Studies have shown that early 
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treatment initiation is associated with clinical 

and HIV prevention benefits, improving 

survival and reducing the incidence of HIV 

infection at the community level (WHO, 2013). 

Late diagnosis at tertiary institutions appears 

common but with conflicting reasons at 

presentations. Although, the factors associated 

with late diagnosed HIV at presentation differ in 

different populations. It is generally more 

common among those who do not perceive, or 

did not perceive themselves at high risk of 

infection. In view of this, late presentation tends 

to be more common among male with 

heterosexuals transmissions and few of an 

unknown mode of transmission as earlier 

reported by Kiwanuka et al. (2014) and Girardi 

et al. (2007). The role of heterosexual 

transmission as a major route of HIV-1 infection 

has been clearly supported with data from 

routine antenatal HIV testing in the national 

healthcare facilities (Sagay et al., 2006).   

 

Our finding showed that ninety percent (90%) 

of patients enrolled for cART were diagnosed 

with late with HIV-1 infection and only a few 

individuals presented for care had recent HIV-1 

infection (10%). The male patients had higher 

rates of late diagnosed at presentation (63.5%) 

compared to females who were diagnosed early 

(73%) (P< 0.05). This suggests that females 

have better understanding of risk of HIV-

1infection and are more aware of routine testing 

especially those who had attended antenatal 

clinics for prevention of mother to child 

transmission (Sagay et al., 2006; Awoyemi et 

al., 2011; Gesesew et al., 2013).  Other factors 

accounting for this disproportionality may be 

awareness of HIV-1 infection status and 

accompanied stigmatization. Similarly, women 

are known to be more willing to know their HIV 

status and to access care than men (Kigozi et al., 

2010; Kiwanuka et al., 2014).  

 

Another socio-economic factor found to be 

associated with late diagnosis and duration of 

infection was consumption of alcohol (70%). 

There was high proportion of frequency of those 

consuming alcohol although with no statistical 

significance (p=0.08) and this is a confirmation 

of the role of alcohol consumption in 

influencing behaviors negatively (Zachariah et 

al., 2003; Kalichman et al., 2007). At the 

operational level, HIV prevention strategies can 

be best implemented in alcohol serving 

establishments. This can be achieved by 

integrating HIV prevention into well-established 

and frequently attended social institutions, such 

as bars, beer halls and or alcohol drinking 

points, An earlier study reported that beer shops 

owners express interest in the possibility of 

implementing HIV prevention interventions in 

their businesses, suggesting that there is an 

opportunity for HIV prevention messages to be 

delivered more efficiently in alcohol serving 

businesses (Kalichman et al., 2007). Condoms 

can be made available and accessible in 

drinking halls with minimal disruption to the 

environmental safety laws, and can be promoted 

with simple messages displayed in small media 

such as posters or brochures. Furthermore, HIV 

prevention efforts should focus on alcohol 

consumers because of its effect on behavioral 

patterns such as failure to use condom, denials 

that affect healthcare seeking which often result 

to late diagnosis. In order to be more effective, 

HIV/AIDS prevention strategies designed for 

high risk groups such as drug users must take 

into account the role of alcohol and 

understanding of the population diversities and 

complexities. 

 

Our finding also observed high proportion of 

late diagnosed patients (65%) among those 

resident outside Plateau State compared to those 

who reside in Plateau (35%) with higher 

proportion of patients diagnosed early .This may 

be due to proximity of the health facility in both 

groups. Some studies have shown that late 

diagnosis was commoner and associated with 

low CD4 cell count (<200 cell/mm
3
) and AIDS 

defining illnesses. Amongst other factors 

reported to affect poor clinical outcome on 

presentation were HIV viral load at baseline, 

distance of healthcare facility from community 

and antiretroviral initiation time (Girardi et al., 

2007, Ebonyi et al., 2014, Crabtre-Ramirez et 

al., 2012; Antinori et al., 2011).  It could be 

argued that patients residing in Plateau State 

were more likely to have early HIV diagnosis 

compared to those residing outside the state due 
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to closeness of the healthcare facility which has 

lesser financial implications. 

 

Our finding showed that majority had CD4
+
 cell 

count below 200 cell/mm
3
, and this had 

significant association to late diagnosis at 

presentation (p<0.05). Similarly, we observed 

high frequency of those categorized as WHO 

stage 3 or 4 (57%) (P<0.05) with significant 

association to late diagnosis as it corroborates 

with our earlier study (Abaynew et al., 2011; 

Ebonyi et al., 2014; Agaba et al., 2014).

 

Table 1. Characteristics of newly diagnosed HIV-1 infected patients at presentation to JUTH tertiary 

treatment center according to duration of infection   

Characteristics  Time of Enrolment n= 230 P value 

 Late 208(90.4% ) Early 22(9.6%)  

Age (years) Category     0.70 

15 – 24 22(10.6) 3(13.6)   

25 – 34 98(47.1) 12(54.5)  

35 – 44 67(32.2) 3(13.6)  

45-54 13(6.2) 2(9.1)  

≥55 8(4.0) 2(9.1)  

Median (IQR) 36(31-60) 36(15-37) 0.26† 

Sex   0.02 

Male 132(63.5) 16(72.7)  

Female 76(36.5) 6(27.3)  

State of Residence   0.06 
Plateau State 74(35.0) 16(72.7)  

Other States 134(65.0) 6(27.3)  

Education level   0.56 
≤Primary 128(61.5) 10(45.5)  

≥Secondary 80(38.5) 12(54.5)  

 

Occupation    0.56 
Student  15(17.0) 1(4.5)  

Unemployed 91(44.0) 3(13.6)  

Trading  35(17.0) 5(22.7)  

Employed 67(32.2) 13(59.1)  

Alcohol consumption   0.08 
Yes  146(70.) 6(27.3)  

No 62(30.0) 14(64.0)  

Marital Status   0.07 
Married 36(17.3) 8(36.4)  

Single/Separated  172(83.0) 14(63.6)  

Mode of Transmission   0.85 
Heterosexual 180(86.5) 18(82.0)  

Transfusion 2(1.0) 3(14.0)  

Unknown 26(2.0) 0.0%  

Treatment Awareness of 

Spouse on ART 
  

0.37 

Yes 22(10.6) 1(4.5)  

No 186(89.4) 21(95.5)  

HIV Partner Status     0.55 

Positive 109(52.4) 13(59.1)   

Negative 99(47.6) 9(41.0)  

HBV co-infection     0.53 
Yes 12(5.8) 2(9.1)   

No 196(94.2) 20(90.9)  
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Table 2. Laboratory markers of newly diagnosed HIV-1 infected patients at presentation to JUTH 

tertiary treatment center according to duration of infection 

Characteristics   Time of Enrolment n= 230 P value 

 Late 208(90.4% ) Early 22(9.6%)  
Log RNA Viral Load copies/mL     0.50 

≤4.9 132(65.3) 16(72.7)  

>4.9 76(36.5) 6(27.3)  

Median (IQR) 4.8(4.3-5.0) 4.3(4.2-4.9) 0.01† 

CD4+ Grouping     0.03 
≥200 91(43.7) 15(68.0)  

<200 117(56.2) 7(32.0)   

Median (IQR) 131 (67-251) 372 (152-600) 0.03† 

 

Table 3. Co-infections and Clinical characteristics of newly diagnosed HIV infected patients at 

presentation to JUTH tertiary treatment center according to duration of infection 

Characteristics  Time of Enrolment n= 230 P value 

 Late 208(90.4% ) Early 22(9.6%)  

Pulmonary tuberculosis (PTB)   0.001 
Yes 26(12.5) 1(4.5)  

No 182(87.5) 21(95.5)  

Orophharyngeal Candidiasis   0.035 
Yes 42(20.2) 3(13.6)  

No 166(79.8) 19(86.4)  

Chronic Diarrhoea   0.06 
Yes 48(23.1) 9(40.9)  

No 160(76.9) 13(59.1)  

Kaposi Sarcoma   0.07 
Yes 11(5.3) 1(4.5)  

No 197(94.7) 21(95.5)  

WHO clinical Stages   0.001 
Stages 1 & 2 81(38.9) 6(27.3)  

Stages 3 & 4 119(57.2) 16(72.7)  

 

 

WHO stage 3 and 4 has been classified and 

defined as HIV infections with severe clinical 

symptoms that are known to be associated with 

low CD4
+
 cell count like similar studies in 

Europe and African countries (Forbi et al., 

2010; Kigozi et al., 2010; Ebonyi et al., 2014).  

Furthermore, HBV and HIV share similar routes 

of transmission and patients with hepatitis 

infection should also be offered screening for 

HIV infection. It was observed that about 6% of 

the diagnosed patients had HBV infection but 

did not have significant association with late 

infection, though the treatment program gives 

dual activity drugs for everyone co-infected 

with HBV infection as recommended standard 

care. It is a well-documented fact that Hepatitis 

co-infection in HIV-infected patients has 

negative impact on treatment outcomes of cART 

leading to high morbidity and mortality among 

these groups of patients (Battegay et. al., 2007; 

Idoko et al., 2009).  

                         

Similarly, we also observed that 13% of patients 

reported unknown route of transmission and this 

may suggest high risk group who for some 

social reasons did not want to disclose their 

route of transmission for some perceived 

associated stigma. The need to embark on 

targeted awareness and expansion of voluntary 

counseling and testing services to wider sectors 

of population would solve speculative issues of 

exclusion with consequential reduction in 

delayed testing.  

 

As expected, some patients who were diagnosed 

late had clinical conditions commonly 
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associated with late presenters, amongst these 

factors; pulmonary tuberculosis and 

oropharyngeal candidiasis had a significant 

association (p<0.05), while chronic diarrhea and 

Kaposi sarcoma (p=0.07)had no significant 

association, although, KS is an AIDS defining 

illness (WHO, 2007). The observed greater 

clinical severity which was significantly 

associated with late diagnosis were pulmonary 

tuberculosis and oropharyngeal candidiasis and 

this has been attributed to advance stages of the 

disease, and many of this category die shortly 

after being diagnosed or even before drug 

initiation (Kiwanuka et al., 2014; Girardi et al., 

2007; Boulle et al., 2014). However, in the 

recent past, the use of inpatient hospital 

resources by patients with HIV infection has 

reduced drastically due to decrease in morbidity 

associated with the use of cART (Mocroft et al., 

2004), but those diagnosed late now account for 

a high proportion of resource use and cost 

implications, particularly in the first few months 

of care after presentation (Badri et al., 2006). It 

is on this premise that the greater potential role 

of cART in controlling the spread of the 

epidemic has now been placed on promoting 

earlier diagnosis of HIV infection 

(UNAIDS/WHO, 2004).  

Our findings support the necessity of 

reconsidering the current national prevention 

strategies and expanding early access to 

voluntary counseling and testing to other subsets 

of the population not traditionally considered at 

risk or even to the general population in order to 

prevent the potential harmful consequences of 

late cART initiation. Also, there is the need to 

implement better strategies to have recently 

diagnosed patients enter into care in a smooth 

and expeditious manner. The Nigerian health 

system currently does encourage this transition 

because many centers do not embark on 

confirmation of HIV infection with Western 

Blot before initiating antiretroviral therapy. The 

implementation of policies similar to the CDCs 

recommendation of offering HIV-testing to all 

people 13-64 years of age in clinical care 

settings may contribute to this purpose (CDC, 

2003). The implementation strategies of 

universal testing will no doubt improve the 

clinical outcome of subjects receiving earlier 

cART treatment, and in a large scale prevent 

transmission of HIV (Kitahata et. al., 2009; 

Girardi et al., 2007). 

 

CONCLUSION 

In conclusion, in our center, late diagnosis is the 

most common presentation to tertiary healthcare 

facility, though this pattern is changing as a 

result of scale-up antiretroviral treatment. The 

independent variables associated with late 

diagnosis were age 25-34 years, sex, resident 

outside of plateau state, low level of education, 

unemployment, single or separated, marital 

status and use of alcohol. Other factors such as 

laboratory markers; high viral load, low CD4
+
 

cell counts were significantly associated with 

late diagnosis of HIV-1. There were also some 

clinical conditions known to be significant 

association to late diagnosis namely; pulmonary 

tuberculosis, oropharyngeal candidiasis and 

WHO stage 3 and 4. Although more research is 

needed to drive home the need and implications 

for delayed testing and access to treatment, 

however, recommendation to make testing 

readily available, affordable and unrestrictive 

access to treatment centers must be encouraged. 

There is the need to intensify the present efforts 

on early routine HIV counseling and make 

ARVs available in all primary healthcare 

facilities in rural communities to reduce the 

frequency of late HIV diagnosis resulting in 

poor clinical outcomes. 
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