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ABSTRACT 
 
Introduction: IgE antibodies increase significantly during the evolution of human immunodeficiency virus (HIV) infection and had been proven to be a 
discriminating marker of progression toward acquired immunodeficiency syndrome (AIDS). Recent investigations revealed disturbance in IgE synthesis 
in HIV-infected adults and this was shown to be in part genetically restricted.  This study intended to estimate IgE levels of HIV Sudanese patients and to 
assess it as a screening test for HIV infection. Methods: The study included a test group of 30 HIV patients (seropositive) and a control group of 60 
subjects (seronegative). HIV specific IgE antibodies were measured by enzyme linked immuno-sorbent assay (ELISA).  Results: The mean concentration 
of IgE in HIV patients (M±SD = 294±83 IU) was significantly higher compared with the control group (M±SD = 50.5±11.8 IU) (P = 0.000, Area under the 
Receiver Operating Characteristic curve =1.00 and p=0.000).  Conclusions: HIV infected Sudanese adults displayed high levels of IgE. The results suggest 
the high-ceiling competence of IgE to predict HIV infection. 
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INTRODUCTION 
 
Increased levels of IgE have been described in HIV-1 infection [1]. The 
increase in IgE levels did not appear to be related to an increased 
prevalence of atopic disease or to the presence of opportunistic infections 
[2, 3]. IgE production is controlled by T helper 1 cells (Th1) which 
produce interferon gamma (INF) and T helper 2 cells (Th2) which 
produce interleukin 4 (IL4) [4, 5]. The switch of immune responses from 
Th1 to Th2 subset has been shown to be a discriminating marker of 
progression toward acquired immunodeficiency syndrome (AIDS) [6, 7].  
This was indirectly supported by the observation that IL-4 gene-targeted 
mice lacking Th2 responses do not develop murine AIDS [8]. The HIV 
glycoprotein gp120, which interacts with CD4 and the chemokine 
receptors CXCR4 and CCR5, is able to induce the secretion of IL-4 and IL-
13 in basophils [9] probably through the regulation of the nitric oxide 
pathway. Genes of the IL-4 and IL-13 pathway are central for IgE 
regulation [10].  Immunologic activation of human basophils generates 
and secretes a restricted profile of cytokines (IL-4 and IL-13) that are 
critical for Th2 cell polarization [11].  Also activated human mast cells 
synthesize IL-4 and IL-13 [12]. IL-4 drives the development and 
expansion of Th2 cells and has the capacity to switch isotype to IgE 
production [13]. In addition, the Tat and Nef transcriptional factors 
support Th2-cell development by inducing expression of the IL-4 receptor 
α chain and thus stimulate production of IgE antibodies [14, 15]. 
 
During the course of HIV infection, the decrease in the number of 
lymphocytes is accompanied by atopy, an increased level of total IgE and 
some specific IgE antibodies. This could be explained by the Th2 
dominance induced by HIV replication and so a Thl-Th2 switch could have 
prognostic value [16].  This study was conducted to estimate levels of HIV 
specific IgE in Sudanese individuals and to assess IgE as a screening test 
for HIV infection. 
 
Materials and Methods 
 
The study received ethical approval from the Ethical Committee of the 
Tropical Medicine Institute (Khartoum‚ Sudan). Informed consent was 
obtained from all volunteers involved in the study after the aim and the 
nature of the study were clearly explained. The study involved sixty 
control volunteers (healthy blood donors) recruited from Khartoum 
teaching hospital and Alzhrawy specialized medical laboratory and thirty 
patients with HIV infection who reported at Centers related to 
laboratories administration of Khartoum State.   The ages of the study 
volunteers ranged between 20-45 years. Socio-demographic, family 
history of HIV infection and laboratory results were registered in a pre-
designed questionnaire. HIV specific IgE testing was undertaken using a 
commercially obtained ELISA kit (Euroimmune, Germany) according to 
the manufacturer. 
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Statistical evaluation was performed using the Microsoft Office Excel 
(Microsoft Office Excel for windows; 2003) and SPSS (SPSS for windows 
17).  Screening studied variables for significant differences in the means 
between the groups was performed using Student two-tailed, unpaired T-
test. For further verification, the ability of IgE to predict HIV infection was 
tested using Receiver Operating Characteristic curve (ROC curve) 
analysis. In all statistical tests, only P < 0.05 was considered significant. 
 
RESULTS 
 
Figure 1 shows means (M) and standard deviations (SD) of IgE of the 
studied groups. The IgE level of control group (M±SD = 50.5±11.8 IU) was 
significantly lower compared with patients with HIV infection (M±SD = 
294±83 IU) (P = 0.000). Other characteristics of test and control groups 
are summarized in table 1. Receiver Operating Characteristic curve (ROC 
curve) analysis was used to evaluate the ability of IgE to predict presence 
of HIV infection. As shown in figure 2, the area under ROC curve is 1.00 
and it is statistically significant (P = 0.000).  
 

 
Figure 1. Means (M) and standard deviations (SD) of IgE of studied 

groups 

 
Figure 2. ROC curve of IgE 
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Table 1. Characteristics of test and control groups 

 
 
DISCUSSION 
 
This study was designed to determine the role of IgE as a diagnostic 
marker of HIV infection. The patients were suffering from HIV and have 
been tested by ELISA and confirmed by one line immunoblotting. In 
agreement with previous studies demonstrating total IgE elevation in HIV 
infected individuals [17-21], the results of the current study proved the 
high-ceiling competence of IgE to predict HIV infection. The mean of IgE 
concentration of patients with HIV infection was significantly higher 
compared with the control group. Interestingly, in spite of the fact that 
the number of control group was twice that of the test group, the range of 
IgE concentration (24-75 IU) in the former was entirely below the lower 
limit of IgE concentration in patients with AIDS (134-453). This explains 
the outstanding competence of IgE in diagnosing HIV infection, which was 
also confirmed by ROC curve analysis. The ROC Curve procedure provides 
a graphical representation of the tradeoff between the sensitivity 
(proportion of test (IgE) positive subjects out of all disease (AIDS) 
positive patients) and 1-specificity (proportion of test (IgE) positive 
subjects out of all disease (AIDS) negative patients) for every possible cut-
off of IgE concentration. The plot of the curves offers an excellent visual 
comparison of the models' performances, and the area under the curve 
gives the numbers to backup conclusions from the plot. This is because, 
the further the curve above the reference line, the more accurate the test. 
In the current study, the area under ROC curve was maximum (1.00) and 
it is statistically significant (P = 0.000). This finding can easily be 
explained by the fact that the range of IgE concentration in the control 
group was entirely below the lower limit of IgE concentration in patients 
with AIDS.  
This study had not considered the parameter of severity of HIV infection, 
however, the precise cause of IgE elevation during the early stages of HIV 
disease could be due to specific IgE directed to the HIV virus. In support 
of that, earlier studies have demonstrated specific IgE directed to viruses, 
bacteria and parasites as well [22-24].  
In conclusion, the IgE antibody levels in HIV infected individuals were 
proved to be significantly higher compared with the control group. The 
study recommends measuring total IgE in individuals suspicious for HIV 
infection. IgE screening should be part of routine investigations for HIV 
infection and also follow up of the disease severity. 
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 Mean Standard Deviation Standard Error Range 95% Confidence Interval for Mean P 

Lower Bound Upper Bound 

HIV negative 50.5 11.8 1.5 24-75 47.4 53.5 0.000 
HIV positive 294.0 83.0 15.2 134-453 263.0 325.0 
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