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Abstract 

 

Background/Aim: The laboratory diagnosis of human immunodeficiency virus (HIV) infection is based 

on detection of anti-HIV antibodies in an initial ELISA (enzyme-linked immunosorbent assay) test and its 

confirmation with the Western Blot (WB) procedure. Even though the specificity of WB is high for the 

detection of antibodies against various viral proteins, there are important differences in the timing of the 

appearance of antibody bands and intensities in different stages of HIV infection. The aim of this study 

was to evaluate antibodies detected in WB testing and the relationship to clinical and immunological 

stages in HIV-infected patients. 

Methods: Newly diagnosed 78 patients with HIV/AIDS (Acquired Immunodeficiency Syndrome) in our 

outpatient department between April 2009 and September 2012 were included in the study as a 

retrospective cohort. Age, gender, complaints, clinical signs, CD4+ T lymphocyte counts and HIV RNA 

level at diagnosis were collected retrospectively from medical records. WB band patterns obtained from 

the reference laboratory of the Istanbul Public Health Center were examined retrospectively. 

Results: Of the 78 HIV/AIDS cases, 68 (87.2%) were male. Mean age was 38.87(13.09) years (range, 17-

83 years). Median CD4+ T lymphocyte count at diagnosis was 410.2 /mm³ (range, 3-1114). Mean HIV 

RNA level at diagnosis was 592.894 copies/ml. Rare band profiles were seen in 29.4% (23/78). According 

to World Health Organization (WHO) clinical staging, 59 (75.6%) patients were at stage I, 4 at stage II, 10 

at stage III and 5 at stage IV. Gp120, gp160 and gp41, known as envelope glycoproteins in WB band 

antibodies, were seen in all patients. There was determined to be a decrease in the p17, p51, p55 and p39 

bands in WB tests of the advanced grade (Grade IV) of HIV infection. 

Conclusions: Reduction of p17, p51, p55, p39 antibodies in advanced stages were related with the 

progression of HIV infection. This shows that WB test is an important parameter not only in the diagnosis 

of HIV infection, but also in the follow-up of clinical progression in the absence of these antibodies. 
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Introduction 

In the laboratory identification of human 

immunodeficiency virus (HIV), 4th generation ELISA (enzyme-

linked immunosorbent assay) method is used based on the 

determination of anti-HIV antibodies, and positive samples are 

confirmed with Western Blot (WB), Line Immunoassay (LIA), 

or the HIV-1/2 antibody differentiation rapid confirmation test 

[1, 2]. HIV-RNA examined for viral load in patients diagnosed 

with HIV/AIDS can be determined 12 days after HIV infection is 

encountered. The first serological marker detected during acute 

infection is p24 antigen of the virus [3].  

When seroconversion occurs, antibodies emerge against 

both gp120 and p24 antigens. At this stage, p24 antigen 

disappears. While p24 antibodies are lost, gp 120 antibodies are 

determined in the AIDS-related complex (ARC) cycle, which is 

seen as fever together with generalized lymphadenopathy, 

diarrhea, weight loss and opportunistic infections. In this period, 

the lost p24 antigen re-emerges. When it comes to the stage of 

AIDS, anti-p24 is not determined in serum, while p24 antigen is 

detected at a high level [3]. Opportunistic infections (bacteria, 

viruses, fungi and protozoa) are defined as more severe and more 

frequent infections due to immunosuppression [4]. As HIV-

related immunosuppression improves with early antiretroviral 

therapy, opportunistic infections are prevented [5]. 

Despite the high specificity of WB for the determination 

of antibodies which develop against various viral proteins, there 

are significant differences in the timing at which antibody bands 

are seen and their severity at different stages of HIV infection. 

The aim of the current study was to evaluate the relationship of 

antibody profiles which develop in the WB test of HIV infected 

individuals, according to clinical and immunological stages. 

Materials and methods 

Study design and participants 

The study included 78 cases who presented at the 

Infectious Diseases and Clinical Microbiology Department with 

HIV/AIDS diagnosis between April 2009 and September 2012. 

Approval for this retrospective study was granted by the 

Ethics Committee of Bakirkoy Sadi Konuk Training and 

Research Hospital, and the National Ethics Committee (Number: 

04.10.2021-2021/459). Retrospective data were collected from 

outpatient records and the age, gender, reason for presentation, 

clinical findings, CD4+ T cell count and HIV RNA levels at 

diagnosis, were evaluated. The WB test results were obtained 

from the Ministry of Health, which is the reference laboratory of 

the Istanbul Public Health Directorate, and the WB band patterns 

were retrospectively examined. The laboratory methods listed 

below were used in the study: 
 

1- ELISA: Genscreen ULTRA HIV Ag-Ab method 

2- Quantitative methods used in the determination of HIV RNA in 

serum: RT-PCR method Cobas Taqman 48 (Roche), <47 

copies/ml - >10,000,000 copies/ml 

3- Methods used in the determination of serum CD4+ T cell count: 

CD4 FITC monoclonal antibodies, (Becton Dickinson 

Immunocytometry Systems, San Jose, CA).  

4- Western Blot method: HIV BLOT 2.2 kit was used (MP 

Biomedicals Asia Pasific Pte Ltd.). The gp160, gp120, p66, p55, 

p51, p39, gp41, p31, p24, p17 band proteins found in this test 

were evaluated.  

Within the scope of this study, patients with CD4+ T 

lymphocyte count <350 cell/mm3 were defined as infected with 

late-diagnosed HIV [6]. 

Clinical grading of patients was applied according to the 

World Health Organization (WHO) classification [7]. 

Statistical analysis  

SPSS version 22 (Version 22.0. Armonk, NY: IBM 

Corp.) program was used for statistical analysis. Descriptive 

statistical methods (mean, standard deviation, ratio, minimum, 

maximum) were used when evaluating the study data. The 

relationships between the CD4+ T lymphocyte count, WHO 

clinical grading at diagnosis and WB band patterns were 

evaluated using the Pearson Chi-square test. A value of P<0.05 

was accepted as statistically significant. 

Results 

78 cases, who were admitted at the Infectious Diseases 

and Clinical Microbiology Department and were newly 

diagnosed with HIV/AIDS between April 2009 and September 

2012, comprised 68 (87.2%) males and 10 (12.8%) females with 

a mean age of 38.87 (13.09) years (range, 17-83 years). At 

diagnosis, the mean CD4+ T lymphocyte count was 410.2 

cells/mm3 (range, 3-1114) and the mean HIV RNA level was 

measured as 592,894 copies/ml.  

 All patients who presented at the outpatient clinic were 

determined to be infected with HIV-1 and all WB band proteins 

were found to be positive in 70.51% (55/78). Rare band profiles 

were observed in the remaining 29.48% (23/78). The envelope 

glycoproteins, gp120, gp160, and gp41, were observed to be 

present in the band profiles of all the cases.  

WB band patterns of the 78 patients were examined 

according to the WHO grading. 

Grade I: This grade was determined in 59 patients. The 

envelope proteins of gp160, gp120 and gp41 were positive in all 

patients, and p24 in 57 (96.6%). The presence of p17, p31, p39, 

p51, p55 and p66 proteins were determined in 53 (89.8%), 52 

(88.1%), 47 (79.7%), 48 (81.4%), 52 (88.1%), and 51 (86.4%) 

patients, respectively. 

Grade II: In all 4 (5.1%) patients at this grade, gp160, 

gp120, gp41 and p24 and p17 bands were detected. From the 

other proteins, p66, p55, p51, p39, and p31 proteins were present 

in 3 (75%) patients. 

Grade III: In all 10 (12.8%) patients at this grade, 

gp160, gp120, gp41, and p55, p51 proteins were present. From 

the other proteins, p66, p31, p24, and p17 were present in 9 

(90%) patients, and p39 protein was present in 8 (80%). 

Grade IV: In all 5 (6.4%) patients at this grade, gp160, 

gp120, gp41 and p31 and p24 bands were present. From the 

other proteins, p66 was present in 4 (80%) patients, and p55, 

p51, p39 and p17 in 2 (40%) patients. There was determined to 

be a decrease in the p17, p51, p55 and p39 bands of the WB test 

in the advanced grade (Grade IV) of HIV infection. This 

decrease was evaluated statistically significant in p17, p51, p55, 

p39 bands (P=0.001, P=0.002, P=0.016, and P=0.042; 

respectively) (Table 1). 
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Table 1: Distribution of WB band patterns according to the WHO grading system 
 

Band proteins Grade I-II-III(73) Grade IV(5) P-value 

p17 66 2 0.001 

p55 65 2 0.002 

p51 61 2 0.016 

p39 58 2 0.042 
 

Pearson Chi-square test 
 

While CD4+ T lymphocyte counts were <350 cells/mm3 

in 33 patients, CD4+ T lymphocyte counts were  ≥350 cells/mm3 

in 45 patients, which does not represent any statistical difference 

(P>0.05) (Table 2). 
 

Table 2: Distribution of WB antibody bands according to immunological grading  
 

WB antibody bands <350 cells/mm3 

n(%) 

≥350 cells/mm3 

n(%) 

P-value 

p66  30(90.9) 37(82.2) 0.276 

p55 29(87.9) 38(84.4) 0.667 

p51 29(87.9) 34(75.6) 0.172 

p39 27(81.8) 33(73.3) 0.380 

p31 31(93.9) 38(84.4) 0.195 

p24 31(93.9) 44(97.8) 0.384 

p17 27(81.8) 41(91.1) 0.225 
 

Pearson Chi-square test 
 

Discussion 

Despite the high sensitivity and specificity of the WB 

test in the identification of viral proteins, there are variations in 

the time of formation of antibody bands and their severity at 

different stages of HIV infection [8]. After infected with HIV, 

the earliest antibodies determined in the WB test are p24 and its 

precursor, p55, and at advanced stages of the disease, their 

detection frequencies are decreased [9]. In the current study, p24 

antibody was detected at the same rates in both the early and 

advanced stages of HIV infection. This was contrary to studies 

from Europe and North America which have explained that the 

loss of p24 is a marker of advanced HIV/AIDS infection [10, 

11]. However, studies conducted in Africa and India have 

similarly found positive rates of p24 antibody at both early and 

advanced stages of HIV infection [8, 12]. Moreover, it has been 

reported that envelope precursor protein gp160 and envelope 

proteins gp120 and gp41 can be seen in all HIV infected cases, 

independent from clinical stage [9]. Similarly, in the current 

study, gp160, gp120, and gp41 antibodies were detected in the 

WB test, independent from clinical stage in all patients.  

In 67 (85.9%) cases, p55 band was detected. The p55 

reactive group was found in 89% of grade I-II-II patients and in 

40% of the grade IV patients. In other studies, p55 antibody 

usually cannot be determined at advanced stages [13-15]. By 

fragmenting the precursor protein p55, which is a gag gene 

product, protease enzyme forms p17 and p24 which are in 

mature capsid. The p55 antibody band emerges in WB when 

there are very high levels of p24 or p17 antibody proteins in the 

samples.  

In a study by Sivakumar et al. [12], antibodies 

developing against p17 were determined in 64% of WHO grade I 

patients and in only 33% of grade IV patients. In this study, the 

p17 antibody band was determined in only 40% at advanced 

grade. With grade progression of HIV infection, the positivity of 

p17 and p55 antibody bands was found statistically significantly 

decreased. The decrease in antibody level and increase in p17 

antigen are in the matrix between the virion nucleocapsid and 

membrane, and play a role in the fusion of the infection virion 

and the target cell [16]. Consistent with the current study 

findings, previous studies have found a relationship between 

antibodies against p17 and slower progression of HIV disease 

[17].  

In the current study, the p51 band, which affects reverse 

transcription, was found to be reactive at a rate of 83.6% in grade 

I-II-III, and 40% in grade IV. The decrease in positivity of p51 

antibody band together with disease progression was found to be 

statistically significant. This finding was similar to the study by 

Srikanth et al. [18] in India. In studies by Fiebig et al. [19] and 

Hecht et al. [20], p31 band was determined to be the last 

antibody of the WB band proteins formed (2-4 months) after 

infection with HIV. Srikanth et al. [18] reported a correlation 

between AIDS grade and the non-determination of p31 band. 

Sudha et al. [8] reported that p31 was the antibody most 

frequently not determined at both initial and advanced stages. In 

the current study, p31 protein was detected in 88.1% at grade I 

and in 100% at grade IV.  

The presence of p39 band, which is a fragment of p55, 

is in %79.5 of early stages HIV/AIDS infection and in 40% at an 

advanced stage, which shows statistical significance. Sivakumar 

et al. [12] observed p39 band in 35% at the early stage and in 

44% at advanced stages, both similar to the current study. In a 

study of antiretroviral-naive pregnant HIV-infected patients, 

Duri et al. [21] emphasized the absence of p39 band in the WB 

test and reported that advanced stage HIV infection was 

correlated with a high viral load.   

p66, which plays a role in reverse transcription, was 

determined by Sivakumar et al. [12] and Sudha et al. [8] at the 

rates of 81% and 97.8%, respectively, in the early stage, and at 

100% and 88.9% at advanced stages, respectively. Similar 

findings were obtained in the current study with the 

determination of p66 at 86% in the early stage and at 80% at the 

advanced stage.  

Positivity was observed in all the WB band proteins in 

70.51% (55/78) of the current study, and rare band profiles were 

seen in 29.48% (23/78). Sudha et al. [8] determined rare band 

profiles at a rate of 7.09%. This rate seems to be extremely low 

compared to the current study results.  

Limitations of the current study were low number of 

patients and the design in a single hospital.  

Although studies in different countries have shown 

different band parameters in WB tests, when the relationship 

with the clinical status of the patient is examined, similar results 

to those of the current study have been obtained. This is the first 

national study in Turkey investigated the relationship between 

WB antibody bands and the clinical grade of HIV infection. 

Conclusion 

Although a statistically significant relationship was 

determined between clinically advanced stages of HIV infection 

and the absence of p17, p51, p55 and p39 antibodies in WB test, 

significance was not found immunologically. HIV patients are 

offered treatment as soon as they are diagnosed. It should be kept 

in mind that opportunistic infections may be seen more 

frequently in advanced clinical stage due to antibody deficiency. 

In treatment, diagnosis and treatment of opportunistic infections 

should be considered with or before antiretroviral therapy. This 

can be shown that the WB test is an important parameter not only 

in the diagnosis of HIV infection but also in the follow-up of 

clinical progression, even in the absence of these antibodies. 
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